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Data Qualifiers

The following are general reporting notes that are applicable to all WESTON reports, unless
otherwise noted.

e NL denotes data that was not from a LELAP accredited method.

¢ LNL denotes lab results that are not from an accredited LELAP laboratory.

e NN denotes data that was not from a NELAP accredited method.

e NNL denotes lab results that are not from an accredited NELAP laboratory.

e ED denotes data that is not to be used for compliance purposes and may deviate from
approved procedures.

e Q denotes data whose QA/QC check did not fall within the specified range. This data is still
considered valid.

e A denotes data that is anomalously high with no explanation for the outlier.

¢ BDL denotes values that were below the limit of detection of the analyzer and 2% of the
span gas was used to calculate an emission rate.

e DF denotes a dilution factor.

e NAP denotes emission testing performed by personnel from a non-NELAC accredited
laboratory.

e S denotes analysis that has been subcontracted.
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- SECTION 1
WEST I

) A INTRODUCTION

Weston Solutions, Inc. (WESTON®) was retained by Bowater Incorporated (Bowater) to conduct
various emission testing on the No. 1 Combination Boiler, No. 2 Combination Boiler, No. 2 Lime
Kiln, No. 2 Recovery Furnace, and the No. 3 Recovery Fumace at the mill in Catawba, South
Carolina. The purpose of the emission testing was to demonstrate compliance with the South
Carolina Department of Health and Environmental Control (DHEC) permit limits.

WESTON performed the emission testing during 30-31 March and 1, 6-7 April 2010. The project
team included the following individuals.

Name Project Role
Temp Simpkins Project Manager/Test Team Leader
Melaniec Wright Quality Assurance Manager
Robert Griffin Test Team Member
Logan Waites Test Team Member
Gregory Sims Technical Director
Natalie Vaught Report Coordinator

Mr. Will Hinson of Bowater coordinated the testing with mill operations and served as WESTON’s
technical contact throughout the effort. A representative of DHEC was not present for testing.

The Louisiana Environmental Laboratory Accreditation Program (LELAP) accredits WESTON’s
emission testing laboratory. The stipulation associated with this accrediting authority precedes the
table of contents of this report.
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T SECTION 2
S TRCITaT. RESULTS AND DISCUSSION

Table 2-1 presents the mean results of the emission testing with comparison to the permit limits for
each source. The results are less than the applicable standard(s) for the sources.

TABLE 2-1
SUMMARY OF EMISSION TEST RESULTS
Source/Parameter Mean Test Results Permit Limit
No. 1 Combination Boiler
PM Emission Factor, Ib/MMBtu 0.171 0.6
No. 2 Combination Boiler
PM Emission Factor, It/MMBtu 0.215 0.6
No. 2 Lime Kiln
PM Concentration, gr/dscf@10% O, 0.002 0.030
NOx Concentration, ppm@ 10%0O; 120 152
No. 2 Recovery Furnace
PM Emission Factor, Ib/ADTP 0.054 275
TRS Concentration, ppm®@8%0O,; 29 20
No. 3 Recovery Furnace
PM Concentration, gr/dscf@8% O, 0.021 0.025
NOx Concentration, ppm@8% O, 53 78
CO Emission Rate, [b/hr 109 235
SO, Emission Rate, Ib/hr <1.0 270
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pot e N SO T TIONS ] RESULTS AND DISCUSSION

Tables 2-2 through 2-7 provides a detailed summary of the emission results, with comparison to the
permit limits. Any differences between the calculated results presented in the appendices and the
results reported in the summary table are due to rounding for presentation.

TABLE 2-2
No. 1 COMBINATION BOILER
SUMMARY OF PM EMISSION RESULTS

Run1l Run 2 Run 3 Mean
Date 4/1/10 4/1/10 4/1/10 ——-
Time Began 1023 1218 1506 -
Time Ended 1127 1347 1609 -—
Stack Gas Data
Temperature, °F 414 414 418 415
Velocity, ft/sec 62 63 62 62
Moisture, % 23.6 15.0 15.1 17.9
CO,, Concentration, % 9.8 9.5 92 9.5
(O, Concentration, % 95 09 10.5 10.0
VFR, x 10° dscfm 1.31 1.51 1.47 143
Particulate Matter
Isokinetic Sampling Rate, % 106 94 96 99
Concentration, gr/dscf 0.096 0.051 0.051 0.066
Emission Rate, 1b/hr 108 66 65 80
Emission Factor, Ib/MMBtu 0.240 0.132 0.140 0.171
Permit Limit, 1b/MMBtu — — — 0.6
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RESULTS AND DISCUSSION

TABLE 2-3
NoO. 2 COMBINATION BOILER
SUMMARY OF PM EMISSION RESULTS

Run 1 Run 2 Run3 Mean
Date 4/6/10 4/6/10 4/6/10 —
Time Began 1124 1341 1527 -
Time Ended 1230 1445 1630 —_—-
Stack Gas Data
Temperature, °F 389 393 394 392
Velocity, ft/sec 79 76 77 78
Moisture, % 12.5 12.4 11.8 122
CO,, Concentration, % 7.3 8.1 8.8 8.1
O, Concentration, % 12.5 11.7 11.1 11.8
VFR, x 10° dscfm 2.00 1.91 1.96 1.96
Particulate Matter
Isokinetic Sampling Rate, % 101 101 100 101
Concentration, gr/dscf 0.100 0.060 0.045 (.068
Emission Rate, 1b/hr 171 93 76 115
Emission Factor, IbyMMBtu 0.333 0.183 0.130 0.215
Permit Limit, Ib/MMBitu _—— — -—-- 0.6
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RESULTS AND DISCUSSION

TABLE 2-4
NoO. 2 LIME KiILN
SUMMARY OF PM AND NOy EMISSION RESULTS
Run 1 Run 2 Run 3 Mean
Date 3/30/10 3/30/10 3/30/10 ——
Time Began 1145 1329 1508 -
Time Ended 1250 1433 1631 —
Stack Gas Data
Temperature, °F - 391 378 372 380
Velocity, ft/sec 35 35 35 35
Moisture, % 29.6 29.7 30.6 200
CO,, Concentration, % 19.3 19.0 17.9 18.7
O, Concentration, % 6.2 6.4 6.3 6.5
I VER,x 10*dscfm 2.49 2.49 2.49 2.49
Particulate Matter
Isokinetic Sampling Rate, % 101 100 101 101
Concentration, gr/dscf 0.004 0.003 0.003 0.003
Concentration, gr/dscf @ 10% O, 0.003 0.002 0.002 0.002
Permit Limit, gr/dscf @ 10% O, ——-- -—-- - 0.030
Emission Rate, Ib/hr 0.81 0.54 0.65 0.67
|| Nitrogen Oxides
Concentration, ppm 180 156 140 159
Concentration, ppm @ 10% O, 134 117 108 120
Permit Limit, ppm @ 10% O, -—- ——— - 152
K:\03917 BOWATERVW08 CATAWBAWIS\REPFORTABOWATER CATAWBA APR 10 COMP REPORT.DOQC 0

29 April 2010 11:00 a.m. Version



WESTLIN|

RESULTS AND DISCUSSION

TABLE 2-5
NO. 2 RECOVERY FURNACE
SUMMARY OF PM EMISSION RESULTS
Run 1 Run 2 Run 4% Mean
Date 3/31/10 3/31/10 3/31/10 ——
Time Began 0922 1125 1516 -
Time Ended 1037 1234 1627 —
Stack Gas Data
Temperature, °F 347 349 352 349
Velocity, ft/sec 55 55 55 55
Moisture, % 24.6 24.3 248 24.6
CO,, Concentration, % 124 12.4 12.7 12.5
O, Concentration, % 7.2 72 7.0 7.1
VER, x 10° dscfin 1.15 1.15 1.14 1.14
Production Rate, ADTP/hr 26.93 26.80 26.55 26.76
Particulate Matter
Isokinetic Sampling Rate, % 98 99 101 99
Concentration, gr/dscf 0.002 0.002 0.001 0.001
Emission Rate, gr/dscf@8% O, 0.002 0.002 0.001 0.001
Emission Rate, Ib/hr 2.2 1.6 0.59 1.45
Emission Factor, I/ ADTP 0.080 0.039 0.022 0.054
Permit Limit, Ib/ADTP -— ——— ———- 2.75

*After completion of Run 3, the filter appeared to have been dislodged during the post-test leak check. A fourth run was
conducted and reported in place of Run 3.
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RESULTS AND DISCUSSION

TABLE 2-6
NO. 2 RECOVERY FURNACE
SUMMARY OF TRS EMISSION RESULTS
Runi Run 2 Run 3 Mean
Il Date 3/31/10 3/31/10 3/31/10 —
Time Began 0947 1156 1357 -—--
Time Ended 1117 1326" 1527 —
Total Reduced Sulfur
Concentration, ppm 29 3.0 35 3.1
Congcentration, ppm @ 8% O, 2.7 28 33 29
Permit Limit, ppm @ 8% O, ———- ———- — 20
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RESULTS AND DISCUSSION
TABLE 2-7
NO. 3 RECOVERY FURNACE
SUMMARY OF PM, NOy, CO, AND SO, EMISSION RESULTS
Run1l Run 2 Run 3 Mean
Date 47110 47710 4{H10 R—
Time Began 1413 1541 1718 —-
Time Ended 1516 1643 1822 -—
Stack Gas Data
Temperature, °F 364 364 366 365
Velocity, ft/sec 83 82 82 82
Moisture, % 22.0 24.0 23.0 23.0
CO,, Concentration, % 13.1 134 13.3 13.3
0O, Concentration, % 6.6 6.4 6.6 6.5
VFR, x 10° dscfm 2.15 2.07 2.08 2.10
Particulate Matter
Isokinetic Sampling Rate, % 98 102 99 100
Concentration, gr/dscf 0.023 0.021 0.024 0.023
Emission Rate, gr/dscf @ 8% O, 0.021 0.019 0.022 0.021
Permit Limit, gr/dscf @ 8% O; -—— — ———- 0.025
Nitrogen Oxides
Concentration, ppm 56 63 59 59
Concentration, ppm @ 8% O, 51 56 53 53
Permit Limit, ppm @ 8% O, u— - — 78
Carbon Monoxide
Concentration, ppm 77 139 143 120
Concentration, ppm @ 8% O, 70 124 129 107
Emission Rate, Ib/hr 72 125 130 109
Permit Limit, Ib/hr — -—— - 235
Sulfur Dioxide
Concentration, ppm <0.2 <0.9 <0.3 <05
Concentration, ppm @ 8% O, <().2 <0.8 <0.3 <04
Emission Rate, Ib/hr <04 <19 <0.6 <1.0
Permit Limit, Ib/hr - n— - 270
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SECTION 3

SOURCE TESTING METHODOLOGY

The emission testing program was conducted in accordance with the U.S. EPA Reference Methods
summarized in Table 3-1. Method descriptions and quality assurance data are provided in the

referenced appendices.

TABLE 3-1
SOURCE TESTING METHODOLOGY

Appendix Reference

Quality
Method Method Control Data
Parameter Number | Description Data Qualifier Comments

Il Volumetric Flow Rate 1,2,3A4 B.1 H NN

Particulate Matter 5 B.2 H NN

Total Reduced Sulfur 16 B.3 H NN Gas Chromatography

Nitrogen Oxides 7E B4 H NN Instrumentat
|| Carbon Monoxide 10 B.5 H NN Instrumental

Sulfur Dioxide oC B.6 H NN Instrumental

These results meet all requirements of NELAC unless otherwise specified.

The results within this report relate only to the samples listed in the body of this report.

This report shall not be reproduced by any organization outside of Weston Solutions, Inc. except in
full, without the written approval of Weston Solutions, Inc.
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2 T APPENDIX A

SAMPLE CALCULATIONS

K:\03917 BOWATERW0S CATAWBAVISREPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC 14

16 April 2010 9:30 a.m. Version



WESTEN
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SAMPLE CALCULATIONS
Meter Pressure (Pm), in. Hg

AH
13.6 in. H,O/in. Hg

Pm = Pb+

where, Pb =barometric pressure, in. Hg
AH = Pressure differential of orifice in. H,O

Absolute Stack Gas Pressure (Ps), in. Hg

Pg
13.6 in. HyO/in. Hg

Ps = Pb+

where, Pb = barometric pressure, in. Hg
Pg = Static Pressure, in. HO

Standard Meter Volume (Vimstd), dscf

17.64°Rfin.Hg x Y x Vm x Pm
Tm

Vmstd =

where, Y = meter correction factor
Vm = meter volume, cf
Pm = meter pressure, in. Hg
Tm = meter temperature, °R

Standard Wet Volume (Vwstd), scf

Vwstd =0.04707 ff/mL x Vic
where, Ve = volume of H,O collected, mL.
Moisture Fraction (Measured), (Bws)

Vwstd
Bws = ————e—"
(Vwstd + Vmstd)

where, Vwstd = standard wet volume, scf
Vmstd = standard meter volume, dscf

Moisture, % (M%)
M% = Bws x 100

where, Bws = moisture fraction, measured or at saturation,
whichever is fowest
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=N SO TTION A APPENDIX A

Molecular Weight (DRY) (Md), Ib/Ib-mole

Md = (044 x % CO,)+(0.32 x %0 0,)+(0.28(100 - % CO, - % O,))

Molecular Weight (WET) (Ms), Ib/lb-mole

Ms = Md (I-Bws) +18(Bws) where, Md = molecular weight (DRY), 1b/lb-mole
Bws = moisture fraction, dimensionless

Average Velocity (Vs), ft/sec

Vs=85.49—ft— I(lb/lb _mole)(in. Hg) x Cp x +/Delta P avg. x 1, 5 TSM
s x Ms

sec {°R)(in. H,0)

where, Cp = pitot tube coefficient
Delta P = velocity head of stack gas, in. H,O
Ts = absolute stack temperature, °R
Ps = absolute stack gas pressure, in. Hg
Ms = molecular weight of stack gas, 1b/lb-mole

Average Stack Gas Flow at Stack Conditions (Qa), acfm

Qa = 60 sec/min x Vs x As where, Vs
As

stack gas velocity, ft/sec
cross-sectional area of stack, ft*

Average Stack Gas Flow at Standard Conditions (Qs), dscfm

QOs=17.64 an;'c(I—}’Sw.s‘)x-;i:i
s

in. Hg

where, Qa = average stack gas flow at stack conditions, ft’/min
Bws = moisture content (dimensionless)
Ps = absolute stack gas pressure, in. Hg
Ts = absolute stack temperature, °R

Percent Isokinetic Sampling Rate (%)

_ 0.0945(in. Hg)(min) °R)}{sec) x Ts x Vnstd
Ps x Vs x An x @ x (1- Bws)

% 1

where, Ts = avg. stack temperature, “R
Vmstd = standard meter volume, dscf
Ps = absolute stack gas pressure, in. Hg
Vs = stack gas velocity, {t/sec
An = cross-sectional area of nozzle, ft*
0 = total sampling time, min
Bws = moisture content (dimensionless)
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APPENDIX A

Particulate Matter Concentration at Standard Conditions (Cs), gr/dscf

Cs = 15438 x M
g Vmstd

where,

Mn = particulate matter collected, g
Vmstd = std. meter volume, dscf

Particulate Matter Concentration Corrected for O, Cs @ 8% O,

ar 209-8%0,
Cs, x
dscf  20.9 - measured % O,

Particulate Matter Emission Rate (PMR), Ib/hr

Cs x Qs x 601?1—;]3—

PMR = hr
70008
1b

NO, Emission Rate (EMR), Ib/hr

conc. x Mw x Qs x60? x28.32

r

Note: O, corrections are based on source category
or specific sources, i.e. 10% for Lime Kilns
8 % for Recovery Boilers

Cs = particulate conc. at std. cond., gr/dscf

where,
Qs = avg. stack gas flow at std. cond., dscffmin

L
dscf

EMR =
24.04

g -mole

L cr0x10° %;;4541

ib
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APPENDIX B
TEST METHODOLOGY

B.1

B.2

B.3

B.4

B.5

B.6

VOLUMETRIC FLOW RATE
PARTICULATE MATTER
TOTAL REDUCED SULFUR
NITROGEN OXIDES
CARBON MONOXIDE

SULFUR DIOXIDE
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B.1 VOLUMETRIC FLOW RATE

Mass emission rates are calculated by multiplying measured target analyte concentrations by
calculated volumetric flow rates. Volumetric flow rates are calculated using measurement data
obtained by EPA Reference Methods 1-4.

The ductwork is measured at the sample location to the nearest 0.25 inch using a steel tape measure.
Traverse points are selected in accordance with EPA Reference Method 1 on the basis of ductwork
dimensions, geometry, and upstream and downstream disturbances. When a sample location does
not meet EPA Reference Method 1 criteria, the maximum recommended number of traverse points
is used.

Gas Velocity

The velocity of the gas stream is measured in accordance with EPA Reference Method 2 by reading
the instantaneous velocity pressure with an inclined manometer at each traverse point using either a
standard “P” type or an “S” type pitot tube. The stack pressure is calculated from the measured
static pressure of the stack and the ambient barometric pressure. The static pressure is measured by
using the static side of the pitot tube, and the barometric pressure is measured using a calibrated
aneroid barometer. Magnahelice gauges with scales of 0 to 5 and O to 25 inches of water or an
inclined manometer with a scale of 0 to 10 inches of water are used for velocity pressure
measurements. Manometer selection is determined by the velocity pressure of the gas stream. A
manometer with a 0 to 0.25 inch scale may be used when the velocity pressure of the gas stream is
less than 0.02 inches of water. By convention, any measured velocity pressures of less than
0.005 inches of water are recorded and reported as less than 0.005 inches of water. The stack
temperature is measured with a calibrated thermocouple and pyrometer.

For low velocity pressure measurements (less than 0.005 inches of water) a hot wire anemometer may
be used to measure the velocity of the gas stream. The indicated velocity is used without correction
when the gas stream is ambient air with a moisture content of less than 65%. The indicated velocity is
corrected in accordance with procedures specified by the manufacturer when the moisture content
exceeds 65% or when the dry gas fraction is something other than ambient air.

Gas Composition and Moisture Content

The composition of the gas stream is measured in accordance with EPA Reference Method 3A
using an analyzer.

Integrated samples are collected by withdrawing a sample from the source through a moisture
condenser into a Tedlarg sample bag. The bag is then analyzed using a calibrated O,/CO, analyzer.
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The moisture content of the gas stream is determined using one of the following procedures:

o For sources requiring testing by EPA Reference or Test Methods 3, 8, 12, 13, 17, 23, 26A,
29, 0010, or 0011, moisture is determined by EPA Reference Method 4. At the conclusion
of each run the volume of condensed moisture in the impingers of the sampling train is
measured and used to calculate the moisture content of the gas stream.

e For sources with temperatures greater than 212 °F, the approximation technique described
in EPA Reference Method 4 may be used with midget impingers to condense moisture
before dry gas volume measurement.

e For sources with a temperature of less than 212 °F, wet bulb/dry bulb temperature
measurements may be made, and the moisture content calculated using vapor pressure
tables.

When multiple methods are used for moisture determinations, the lowest moisture value is used for
volumetric flow calculations.

The molecular weight of the gas stream is calculated using the measured moisture, oxygen, and
carbon dioxide concentrations. The balance of the gas stream is assumed to be nitrogen. The
volumetric flow is then calculated at stack and standard conditions using the calculated molecular
weight, the measured stack temperature, and measured velocity, stack and barometric pressures.
Standard conditions are 68 °F and 29.92 inches of mercury and 0% moisture.

Data Acquisition and Reporting

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed
(where possible) with preprogrammed calculators or spreadsheet software.

Quality Control

Quality control procedures for volumetric flow measurements involve leak checks of pitot tubes,
pitot tube lines and manometers; periodic analysis of ambient air and duplicate analysis of source
gas samples with the Fyrite analyzer; triplicate analysis with the Orsat analyzer; and periodic
calibration checks of thermocouples and pyrometers.

Data transfers are minimized. Data sheets are checked for completeness and accuracy.
Calculations are verified by a second person.
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B.2 PARTICULATE MATTER

Particulate matter (PM) emission testing is conducted using EPA Reference Method 5. EPA Reference
Methods 1-4 are used, as appropriate, for traverse point selection, determination of stack gas molecular
weight, stack gas moisture determination, and volumetric flow rate.

Sampling Equipment and Procedures

The sampling train utilized to perform the PM sampling is an EPA Reference Method 5 train
manufactured by Graseby-Nutech, Graseby-Anderson, or Apex Instruments (see Figure B-1). A
measured borosilicate, quartz glass, or stainless steel (316) nozzle is attached to a heated (248 £ 25 °F)
borosilicate or quartz glass, or stainless steel probe of appropriate length. The probe is connected to a
heated (248 * 25 °F) borosilicate glass filter holder containing a 9-cm glass fiber filter (preweighed to a
constant 0.1 mg weight). The first and second impingers each contain 100 mL of distilled water, the
third impinger is empty, and the fourth impinger contains 200 to 300 grams of dry preweighed silica
gel. The second impinger is a standard Greenburg-Smith type. The first, third, and fourth impingers
are of a modified design. All impingers are maintained in a crushed ice bath. A gas measuring control
console with a leak-free vacuum pump, a calibrated dry gas meter, a calibrated orifice, and inclined
manometers are connected to the final impinger, probe, heated filter holder, and pitot tube via an
umbilical cord to complete the train.

Flue gas velocity is measured with a calibrated S-type pitot tube (provided with extensions) fastened
alongside the sampling nozzle. Flue gas temperature is monitored with a calibrated direct readout
pyi‘ometer equipped with a chromel-alumel (Type K) thermocouple positioned near the sampling
nozzle. The probe, filter box, and impinger exit gas temperatures are monitored with a calibrated direct
readout pyrometer equipped with Type K thermocouples positioned in the probe, heated filter chamber,
and in the sample gas stream after the last impinger. Stack gas stream composition (carbon dioxide
and oxygen content) is determined as previously described. The sampling rate is adjusted, based on
stack velocity, at each point to ensure the sample is collected isokinetically.

At the conclusion of each test, the sampling train is leak checked. Upon completion of a successful
leak check, the sampling train is dismantled, openings are sealed, and the components recovered as
described below.

o The glass fiber filter(s) is/are removed from its holder with tweezers and placed in its
original container, along with any particulate and filter fragments (Sample Fraction 1).
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» The probe and nozzle are separated and the particulate rinsed with distilled water or acetone
into a polyethylene container while brushing a minimum of three times. Particulate
adhering to the brush is rinsed with the appropriate solvent into the same container. The
front half of the filter holder and connecting glassware are also rinsed. These rinses are
combined (Sample Fraction 2).

e The total liquid content of impingers one, two, and three are measured volumetrically for
stack gas moisture content calculation. This liquid is discarded.

e The silica gel is removed from the last impinger and immediately weighed to the nearest
0.1 g for stack gas moisture content calculation.

» Aliquots of the appropriate solvents and a filter are retained for blank analyses.

Each sample bottle is labeled to clearly identify its contents. The liquid level is marked on each bottle.
The samples are then secured for transport to a laboratory for analysis. Sample integrity is assured by
maintaining chain-of-custody records.

Sample Analysis
The particulate analysis proceeds as follows:

e The sample filters (Sample Fraction 1) and blank f{ilter are desiccated for 24 hours and
weighed to the nearest 0.1 mg to constant (+ 0.5 mg) weight.

e The nozzle, probe, and front half of the filter holder wash samples (Sample Fraction 2),
along with the solvent blank, are evaporated in tared beakers, then desiccated and weighed
to the nearest 0.1 mg to constant (+ 0.5 mg) weights.

The total weight of material measured in the front half wash in addition to the weight of material
collected on the glass fiber filter represent the total PM catch for each train. Blank corrections are
made where appropriate for all sample weights.

Data Acquisition and Reduction

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed with
preprogrammed calculators or spreadsheet software. Data transfers are minimized. Field and
laboratory data sheets are be checked for completeness and accuracy. Calculations are verified by a
second person.
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Quality Control

Dry gas meters are calibrated before and after sampling. Thermocouples are calibrated against
mercury thermometers, and aneroid barometers are calibrated against a mercury barometer. WESTON
participated satisfactorily in the most recent dry gas meter audit supplied by the EPA. Those data are-
on file at WESTON.

APPENDIX B

Prior to and following each run, the sampling train is leak checked. An acceptable leak rate does not
exceed the lesser of 0.02 actual cubic feet per minute (acfm) or 4% of the actual sampling rate. The
isokinetic sampling rate is calculated at the completion of each sample run. If the isokinetic sampling
rate is not within 100% + 10%, the sample run is repeated.

Samples are transported to the laboratory under chain-of-custody. Solvent blanks and filter blanks are
analyzed at the same time as the samples. The mass collected on the filters and the mass in the probe
wash are corrected by the blank measurements.

WESTON uses Class S weights during each stage of the analysis to verify the accuracy of the balance.
The balance is repaired and recalibrated before proceeding if there is a significant difference in the
actual mass and measured mass.

B.3 TOTAL REDUCED SULFUR

Total reduced sulfur testing is performed using the procedures described in EPA Reference
Method 16. When TRS data must be oxygen corrected, EPA Reference Method 3 using an Orsat
analyzer, is performed on an integrated bag sample to measure oxygen concentration.

Sampling Equipment and Procedures

Figure B-2 illustrates the sampling system. A Teflong-lined, stainless steel probe of sufficient length
to monitor the gas stream (without wall effects) is used to extract a gas sample from the emission
source. The probe tip is directed away from stack gas flow to minimize particulate and moisture
entrainment. The probe is connected directly to the recovery gas line and sample conditioning system.

The sample conditioning system consists of a Teflong impinger containing 1.5M citrate buffer,
adjusted to a pH of 5.4 to 5.8, maintained in an ice bath. Moisture is condensed in the impingers,
yielding a dry sample and thus eliminating the need for heated sample lines. Even though the impinger
set traps entrained particulate matter, very fine particulate matter is removed by a Balstong AQ
Microfiber filter installed at the impinger outlet.

An unheated nylon line is connected from the filter to the sample pump inlet. Sample line length and
connections are minimized to reduce surface adsorption of TRS and the possibility of leaks.
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The pump outlet is connected directly to a constant pressure bottle. At this point, a major portion of the
sample is vented to the atmosphere, and the remainder is used to charge the gas chromatograph (GC)
sample loop. The GC sample loop outlet is connected to a Tedlare gas collection bag gas sample
collection and subsequent analysis using an Orsat apparatus.

Sample Analysis

Separation of hydrogen sulfide (HyS), methyl mercaptan (MeSH), dimethyl sulfide (DMS), and
dimethyl disulfide (DMDS) is accomplished by gas chromatography on a SPB1 Capillary column.
After resolution of H,S, MeSH, and DMS, the Capillary column is backflushed to achieve resohution of
DMDS within 2-3 minutes from sample injection. The gas chromatograph is operated on periodic
cycle to produce a minimum of ten injections per hour.

Detection of reduced sulfur compounds is accomplished with a flame photometric detector (FPD). The
FPD response is calibrated before and after every three hours of testing, using gas phase standards
prepared from gravimetrically certified permeation devices.

Data Acquisition and Reduction

The FPD responses are recorded by an IBM compatible computer equipped with software designed by
WESTON for reduced sulfur compound analysis. The software controls the timing of the gas-
chromatographic cycle, integrates and records peaks, performs calculations, and prints the results.
Calibration curves are generated by the software using log-log linear least squares best fit of the data.

Quality Control

Permeation devices certified by the vendor are used to calibrate the FPD response. The temperature of
the devices is maintained at a constant value (as certified by vendor) to ensure a constant, accurate
permeation rate. The temperature of the permeation chamber is verified at the time of sampling with
an National Institute of Standards and Technology (NIST) traceable mercury-in-glass thermometer.
The temperature of the permeation chamber is maintained at 50.0 + 0.1 °C throughout the sampling.

VICI-Metronics, Santa Clara, California, supplied the permeation devices for the testing. The devices
are gravimetrically analyzed to measure the emission rate before shipment.

Various concentrations of the permeants are generated by varying the flow of the diluent gas stream
over the devices. A calibration curve is constructed of at least three concentrations of each permeant;
three successive injections at each concentration yield peak areas that differ from the mean peak area
value by less than 5%.
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Sampling system integrity is evaluated after every three hours of sampling by injecting a low
concentration of H,S at the probe tip and recovering the sample through the sample conditioning and
sample transport subsystems. The same gas stream is then introduced directly to the GC sample loop.
The ratio of concentrations corresponds to the system correction factor. This factor is then used to
adjust measured reduced sulfur compound concentrations.

A system audit gas (of appropriate HpS concentration) is used to evaluate the analytical system
integrity each test day. Audit gas results will be within 10% of the certified cylinder concentration.

B.4 NITROGEN OXIDES (INSTRUMENTAL)

Nitrogen oxides {NOy) testing on some sources may be conducted in accordance with EPA
Reference Method 7E.

Sampling Equipment and Procedures

Figure B-3 illustrates the sampling system. The sample is withdrawn from the source through a heated
probe, filter, and sample line to a sample conditioner, which removes moisture from the gas stream.
The sample is then transported to a California Analytical Model 400-CLD Analyzer through a Teflong
line.

Sample Analysis

The analyzer uses an oxidizing converter to produce nitric oxide (NO) molecules. A chemiluminescent
reaction of NO and ozone is then used to produce nitrogen dioxide (NOy), oxygen (O,), and infrared
light. This infrared light is measured using a highly sensitive optical filter/photomultiplier whose
output is linearly proportional to the NO concentration.

Data Acquisition and Reduetion

Data are acquired electronically using an IBM compatible computer and software designed by
WESTON for EPA Reference Method 7E analysis. This system generates a calibration curve, converts
electronic signals into concentrations, and provides bias-corrected hourly averages.

QOuality Control

At the time of analysis, NO in nitrogen calibration gases, certified according to EPA Protocol-1, are
used to calibrate the analyzer and to determine a bias correction factor for the entire system.
Calibration and system response is performed in accordance with EPA Reference Method 7E.
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Calibration gases are introduced directly to the analyzer to generate the calibration curve. A calibration
gas is introduced at the probe and recovered through the sampling and analytical system. A bias
correction factor is calculated using the ratio of the measured concentration of the bias gas and
conceniration certified by the vendor. An interference response study was performed by the
manufacturer of the analyzer. The data from this study are on file at WESTON.

B.5 CARBON MONOXIDE

Carbon monoxide testing is conducted in accordance with EPA Reference Method 10.

Sampling Equipment and Procedures

Figure B-3 illustrates the sampling system. Sampling is performed by extraction of an integrated stack
gas sample collected in a Tedlarg bag, or by continuous sample extraction and analysis. For both
sampling procedures the sample is withdrawn from the stack, through a conditioning system for
moisture removal, using a leak-tight sample pump. The dry gas sample is then collected at the outlet of
the sample pump using a Tedlarp bag or transported through sample lines to the analyzer for
continuous on-line monitoring.

Sample Analysis

The California Analytical Model 300 CO Non-Dispersive Infrared (NDIR) analyzer uses gas filter
correlation spectroscopy to measure the amount of CO present in the sample. Infrared radiation is
chopped and passed through an alternating CO and N correlation filter wheel and the sample stream.
Carbon monoxide in the sample absorbs the infrared radiation, leaving the remaining radiation to be
measured by a detector producing a linear output signal.

Data Acquisition and Reduction

Data are acquired electronically using an IBM compatible computer and software designed by
WESTON for EPA Reference Method 10 analysis or alternatively the analyzer analog signal is
recorded using a strip-chart recorder.

For data collection using a computer and acquisition interface, the software generates a calibration
curve and continuous calculation of sample concentration. All subsequent calculation procedures
required for compliance with EPA Reference Method 10 are performed electronically.

For data collection using a strip chart recorder, the calibration curve and subsequent calibration
procedures are performed manually or by using pre-programmed calculators.
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Quality Control

At the time of analysis, certified CO in nitrogen calibration gases are used to calibrate the analyzer.
Calibration is performed in accordance with EPA Reference Method 10.

A CO; interference response study was performed by the manufacturer of the analyzer. The data from
this study are on file at WESTON.

B.6 SULFUR DIOXIDE (INSTRUMENTAL)
Sulfur dioxide (SO,) testing is conducted in accordance with EPA Reference Method 6C.

Sampling Equipment and Procedures

Figure B-3 illustrates the sampling system. The sample is withdrawn from the source through a heated
probe, heated filter, and heated sample line to a sample conditioner which removes moisture from the
gas stream. The sample is then transported to the analyzer through a Teflong line.

Sample Analysis

The Ametak Model 721 ATM analyzer measures, at two discrete wavelengths, the absorbtion of
ultraviolet radiation by the gas sample. The concentration of the components absorbing the light are
then determined from relationships developed through application of the ideal gas law in concert with
the laws of Bouguer, Beer, and Lambert.

Data Acquisition and Reduction

Data are acquired electronically using an IBM compatible computer and software designed by
WESTON for EPA Reference Method 6C analysis. This system generates a calibration curve,
converts electronic signals into concentrations, and provides bias-corrected averages.

Quality Control

At the time of analysis, SO, in nitrogen calibration gases (certified according to EPA Protocol-1) are
used to calibrate the analyzer and to determine a bias correction factor for the entire system in
accordance with EPA Reference Method 6C.

Calibration gases are introduced directly to the analyzer to generate the calibration curve. Zero level
and upscale calibration gases are introduced at the probe and recovered through the sampling and
analytical system. A bias comection factor is then calculated using the ratio of the measured
concentration of the bias gas introduced through the sampling system and the measured concentration
of the bias gas introduced directly to the analyzer. Run averages are adjusted for this bias correction
factor.
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SOLUTIONSN
FIELD DATA -
NO. 1 COMBINATION BOILER
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Bowater 03917.008.015
Catawba, SC No. 1 Combination Boiler
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 4/1/2010 4/1/2010 4/1/2010
Time Began 1023 1218 1506
Time Ended 1127 1347 1609
INPUT DATA
Sampling Time, min (Theta) 60.0 60 60 60
Stack Diameter, in. {Dia.} 120.00 120.00 120.00 120.00
Barometric Pressure, in. Hg (Pb) 28.41 2941 29.41 29.41
Static Pressure, in. H20 (Pg) -0.82 -0.82 -0.82 -0.82
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor {Y) 0.9770 0.9770 6.9770 0.9770
Orifice Calibration Value (Deita H@) 1.8830 1.8830 1.8830 1.8830
Nozzle Diameter, in. (On) 0.250 0.250 0.250 6.250
Meter Volume, fi*3 Vm) 38.557 40.322 40.402 39.760
Meter Temperature, °F (Tm) 83.1 93.8 98.4 91.8
Meter Temperature, °R (Tm-R) 543.1 553.8 558.4 551.8
Meter Orifice Pressure, in. H20 (Delta H) 1.312 1.408 1.422 1.381
Ave Sq Rt Orifice Press, (in. H20)"% ((Delta HY%)avy) 1.141 1.183 1.187 1.170
Volume H20 Collected, mL (Vic) 236.7 138.6 138.3 171.5
CO2 Concentration, % (CO2) 9.8 9.5 9.2 9.5
02 Concentration, % (02) 9.5 9.9 10.5 10.0
Ave Sq Rt Velo Head, (in. H20)*% ((Deita P)}9)avg) 0.818 0.859 0.842 0.840
Stack Temperature, °F {Ts} 4137 414.1 418.4 4154
Stack Temperature, °R {Ts-R) 873.7 8741 878.4 8754

Particulate Collected, g {Mn) 0.2249 0.1226 0.1225 0.1567 .
02 F Factor, dscf/MMBtu (Fd) 9535 9514 9522 9524
CALCULATED DATA
Nozzle Area, in® (An) 491E-02  4.91E-02 4.91E-02 4.91E-02
Stack Areag, ft° (As) 78.54 78.54 78.54 78.54
Stack Pressure, in. Hg (Ps) 29.35 29.35 29.35 29.35
Meter Pressure, in. Hg (Pm) 28.51 29.51 29.51 29.51
Standard Meter Volume, ft (Vmstd) 36.102 37.034 36.803 36.647
Standard Water Volume, ft° (Vwstd) 11.141 6.524 6.557 8.074
Moisture Fraction (Measured} (BWS) 0.236 0.150 0.151 0.179
Moisture Fraction {lower sat/meas) (BWS) 0.238 0.150 0.1851 0.179
Mol. Wt. of Dry Gas, Ibflb-mole {Md) 2095 29.92 29.89 29,92
Mol. WH. of Stack Gas, Ibfib-mole (Ms) 27.13 28.13 28.09 27.79
Average Stack Gas Velocity, fi/sec (Vs) 61.61 63.47 62.41 62.50
Stack Gas Flow, actual, ft°/min (Qa) 290316 299098 2940905 294503
Stack Gas Flow, Std , ft*/min (Qs) 131462 150622 147127 143071
Isokinetic Sampling Rate, % (%eh 105.5 94.4 96.1 98.7
Particulate Conc @ Std Cond, gr/ft’ (Cs) 0.096 0.051 0.051 0.066
Particulate Emissfon, Ib/hr (PMR) 108.294 65.936 64.757 79.66
Particulate Emission Factor, Ib/MMBtu (Fd) 0.2400 0.1319 0,1404 0.1708
"Calibration check (Yga) 0.9757 0.9772 0.9830 0.279
Percent difference from Y 0.16%
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SAMPLE RECOVERY FIELD DATA

Client Bowater W.O. # 03917.008.015
Location/Plant Catawba, SC Source & Location No. 1 Comb. Boiler
Run No. Q_ﬁ_ﬂ- ' _Sample Date ) M) © Recovery Date | A&}
sample1D. _PH 1Y F2- Anayst A~ Filter Number DAA- 19 §
. Impinger
1 2 3 4 5 6
Contents | DiH20 Di H20 Empty | "Silica Gel /
Final | DY 1o o [353. /
Initial 100 100 O (Ma) / /
Gain |2} [ 1o |1 O \z, t // /
7 Impinger Color ‘/ 2} .?57 3 Labeled? "/
Silica Gel Condition \/ Sealed? \/
- o
RunNo. _)_)f__ 3 Sample Date ) A€E ) > Recovery Date | f ] 2
Sample I.D. PA-1987% Analyst (W-%’ Filter Number P43 (Y% S
Impinger ' :
1 2 3 4 5 6
Contents | DiH20 Di H20 Empty [ Silica Gel / /|
Final | 224 )0\ O Jisy. F / /
Initial 100 100 0 M) / / ‘
‘ . - 4
Gain | )24y .4/ L 7 o s b/ / / 130 |/ 135611
Impinger Color \/ Labeled? \/ '
Silica Gel Condition Ve Sealed? Vi
Run No. j}_}QEL Sample Date Recovery Date
Sample |.D. Analyst Filter Number
impinger
i 2 3 |- 4 5 6
Contents Di H20 Di H20 Empty Silica Gel
Finsl | 220 | 1o D [383% / /
Initial 100 100 > 3 3*%3 / /
Gan )20 1o 4 © | 334/ S/ 1z / Pov
v v ;
Impinger Color Labeled? v/
Silica Ge! Condition \/ Sealed? \/

Check COC for Sample IDs of Media Blanks

3.




Sample and Velocity Traverse Point Data Sheet - Method 1

Client Bowater Operator TS/ LW
Loaction/Plant Catawba, SC Date 1-Apr-10
Source No. 1 Combination Boiler W.0. Number 03917.008.015
Duct Type Circular - [0 Rectanguiar Duct Indicate appropriate type
Traverse Type Particulate Traverse [] Velocity Traverse
Distance from far wall to outside of port (in.)= C} 127.50 Flow Disturbances
Port Depth (in.) =D 7.50 Upstream - A (ft) 45.00
Depth of Duct, diameter (in.} = C-D Downstream - B (ft) 32.00
Area of Duct {ft) Upstream - A (duct diameters)
Tatal Traverse Points Downstream - B (duct diameters)
Total Traverse Points per Port .
Diagram of Stack
Rectangular Ducts QOnly
Width of Duct, rectangular duct only (in.)
Total Ports (rectangular duct only}
Traverse Point Locations ﬁwﬁ/ ? M)ﬂﬁi’
Distance from "i Ppﬂi B
Traverse Inside Duct Distance from ©
Point | % of Duct Wall (in) Qutside of Port {in) A
1 2.1 2.5 10.0 l .f.,_ _N"‘z ?
£
2 6.7 8.0 15.5
3 11.8 142 v Puct Diameters Upstream from Flow Disturbance* (Disl (ue M)
- - - 05 1.0 15 2.0 25
50 T | T | T | 1
4 17.7 21.2 287
5 25.0 30.0 37.5 ® Higher Number s for ¥ pisturkance
40— Rectangular Stacks or Ducts 2
& 356 42.7 50.2 Iy
T _Measturnenl
7 64.4 773 84.8 30— Particulate Traverse Points i st
3 Disturbance
8 75.0 90.0 97.5 2oz "
20|~ 1__‘
9 82.3 98.8 106.3 Velocity Traverse Points 18 . -
. Stack Diameter > 24 inches
10 88.2 105.8 113.3 . : 12
N Frtoz Pornt(?; Ar;y'El'zpe of Contract P
Disturbance (Bend, Expansion, Contraction,
1 . 93.3 112.0 119.5 etc.) Stack Diameter=12-24
12 97.9 117.5 125.0 0 | | | | |
Equivalent Di ter = (2*L"W)/(L+W z ° ¢ ° 8 ! 8 ® 0
quivaien ]ame_ er= ( ) ( ) Deict Diameters Downstream from Flow Disturbance” (Distance 8)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangufar
Number of Traverse Peints Number of Traverse Poinis
1 1]2]3 647 5167 9 21(; I ;21 11213 145161718 901101001 Meianguar
T ! LY 26| 121 T 250167 125/100] 83 ] 71163 | 56 50 | 45 | 42 [} oo’ paints
f 2F T < .
a {3 a & Matrix
vy vl 9 -3x3
eo S : eo 12-4x3
; : = re 16 -4 x4
o 17 ot 20-5x4
: . i 25-5x5
Po Po 30-6x5
<.) n |.: n 36-6x6
:1 i 42.7x86
t :1 49-7x7

Methodl.xls

Ma, % S CONSULTANTS

Copyright Roy F Weston Inc Oct 1998PV
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Determination of Stack Gas Velocity - Method 2 ozin. oof os”
Client fyDL"B", ri . Qperater \Nﬂl JL b Pitot Coeff cp| ' % “"[

LocationPlant CR5HwWEe |, S ... Date gl){’ Lryo Stack Area, ft’ (As)
source B | Copl LR ‘W-.E)_.Number OLFEF). Pitot Tube/Thermo (D )2 C.- £)2-
Run Number '
Time
Barometric Press, in Hg {Pb)
Static Press, in H;0 (Pstatic)
Source Moisture, % (BWS)
04, %
CQ,, %
Cyclonic Flow Leak Check good ? Leak Check good ? L.eak Check good ?
Determination Traverse Location YI N Y/ N _ YI N
Angle . Source Source ) Source
Delta Pat | yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
8) g ey !
o 5 2
2 7 >
0 > i
O > 5
o o b
D [o) ¢
&, o s
o) o 5
o 5 lo
O 5 1)
o S 12
o) % & {
O g 2
O 5 3
D -l )
0 O - 5
o D b
O > *
o | S &
O 7+ |
O + Lo
© 1o 1)
o) [0 o
Avg Angle e Avg Delta P & Temp S b
' 9 ADSI9L
Average gas stream velocity, ftisec. ;
Vol. flow rate @ actual conditions, wacfimin
Vol. flow rate at standard conditions, dscf/min [\’ L

MWd = (0.32* 07)+(0.44*C0)+ (0.28* (100~ (cOp +0))  here

e la MWd = Dry molecular weight source gas, Ib/lb-mole,
MWS = (MWd (1 _(BWS'I 100)))"' (1 8* (BWS" 1 00)) © MWs = Wet molecular weight source gas, Ib/lb-mole.
- 129 = |2+4e0 o Tsa = Source Temperature, absolute(oR)
s B Tl Ps = Absolute stack static pressure, inches Hg.
"« Ps=Pb+ (Pstatlc"1 3-6) Vs = Average gas stream velocity, ft/sec.
_ - - * * Qs(act) = Volumetric flow rate of wef stack gas at actual, wacf/min
Vs=28549"Cp*avg JDeItaP ‘/Tsa/ (PS MWS) ngstdg = Volumetric flow rate of dry stack ggas at standard
Qs(act)=60*Vs* As conditions, dscffmin '

Qs(std) = 17.64 * (1— (BWS/100))* (Ps/Tsa )* Qs(act) . \

MA, D INGULTANTS

mments ) i
Me&l%.xsg ] . Copyright Roy F Weston Inc October 1998




RUN DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 1 Combination Boiler Calibration 1 Date: 1 Apr 2010
. 0: cO; |
Time mv % mv %
12:00 377 95 126 9.8
12:01 377 95 127 99
12:02 377 95 126 98
Avgs 377 95 126 9.8

_ﬁa 39



RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 1 Combination Boiler Calibration 1 Date: 1 Apr 2010
. 02 CO2

Time mv % mv %

1454 392 99 123 95

14.55 392 99 123 95

14.56 392 99 124 96

Avgs 392 99 123 9.5

‘“Sm 40




RUN DATA

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 1 Combination Boiler Calibration 1 Date: 1 Apr 2010
. 02 CO:2
Time mv % my %
16:14 414 105 119 9.1
16:15 414 105 120 9.2
16:16 414 105 120 9.2
Avgs 414 105 120 9.2

‘§m 41



CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 1 Combination Boiler E

Date: 1 Apr 2010

Start Time: 11:39

0O:
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 13
10.2 CC42605 401
20.2 XC0250608 786

Curve Coefficients _
Slope Intercept Corr. Coeff.
38.27 12 >0.9999
CO:2

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results .

% Cylinder ID Result, mv
- Zero - 21
10.2 CC42605 130
20.1 XC0250608 236
Curve Coefficients
Slope . Intercept Corr. Coeff.
10.72 21 >0.9999

IWVESIL: N
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CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 1 Combination Boiler Calibration 1 Date: 1 Apr 2010

Start Time: 11:39

Oz
Method: EPA 3A
Span Conc. 20.2 %

Slope 38.27 Intercept 12.2
Standard Response Result Difference Error
% myv % % % Status
Zero 13 0. 0.0 0.0 Pass
10.2 401 10.2 0.0 0.0 Pass”/
20.2 786 20.2 0.0 0.0 Pass~
CO:

Method: EPA 3A
Span Conc. 20.1 %

Slope 10.72 intercept 20.9
Standard Response Result Difference Error
% mv % % % Status
Zero 21 0.0 0.0 0.0 Pass,
10.2 130 10.2 0.0 0.0 Pass”
20.0 236 20.1 0.1 0.5 Pass”

V)

-ﬁm 43




APPENDIX D
FIELD DATA -
NO. 2 COMBINATION BOILER

L \NSSOLUTIONSH

KA03917 BOWATER\08 CATAWBAWWIS\REPORTBOWATER CATAWBA APR 10 COMP REPORT.DOC

16 April 2010 9:30 a.m. Version
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Bowater 03917.008.015

Catawba, SC No. 2 Combination Boiler
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 4/6/2010 4/6/2010 4/6/2010 -—
Time Began 1124 1341 1827 -
Time Ended 1230 1445 1630 -
INPUT DATA
Sampling Time, min {Theta) 60.0 &0 60 60
Stack Diameter, in, (Dia.) 120.00 120.00 120.00 120.00
Barometric Pressure, in. Hg (Pb) 29.55 29.55 29.55 29.55
Static Pressure, in. H20 {Pg) -1.05 -1.05 -1.05 -1.05
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor ) 0.9770 0.9770 0.9770 0.9770
Orifice Calibration Value (Delta H@) 1.8830 1.8830 1.8830 1.8830
Nozzle Dizmeter, in. {Dn) 0.225 0.225 0.225 0.225
Meter Volume, #*3 {Vm) 45,876 44 152 45236 45.088
Meter Temperature, °F {Trm) 92,0 987 99.6 95.8
Meter Temperature, °R {Tm-R) 552.0 5557 559.6 556.8
Meter Orifice Pressure, in. H20 {Delta H) 1.827 1.685 1.757 1.756
Ave Sq Rt Orifice Press, (in. H20)"% ((Delta H)l2)avg) 1.349 1.296 1.327 1.324
Volume H20 Collected, mL (Vic) 129.6 122.5 1171 123.1
CO2 Concentration, % (CO2) 7.3 8.1 8.3 8.1
02 Cancentration, % (02) 12.5 1.7 11.1 11.8
Ave 8¢ Rt Velo Head, {in. H20}"4% ((Delta P)¥2)avg) 1.092 1.048 1.067 1.069
Stack Temperature, °F (Ts) 388.7 3926 394.0 391.8
Stack Temperature, °R (Ts-R) 848.7 852.6 854.0 851.8
Particulate Collected, g (Mn) 0.2756 0.1571 0.1218 0.1848
02 F Factor, dscifMMBiu (Fd) _ 9368 9460 9368 9399
CALCULATED DATA
Nozzle Area, in® (An) 3.98E-02 3.98E-02 3.98E-02 3.98E-02
Stack Area, it (As) 78.54 78.54 78.54 78.54
Stack Pressure, in. Hg (Ps) 2047 29.47 29.47 2047
Meter Pressure, in. Hg {Pm) 20.68 29.67 29.68 20.68
Standard Meter Volume, ft° (Vmstd) 42517 40,633 41.348 41.499
Standard Water Volume, ft° (Vwstd) 6.100 5.766 5512 5.793
Moisture Fraction (Measured) (BWS) 0.125 0.124 0.118 0.122
Moisture Fraction (lower sat/meas) (BWS) 0.125 0.124 0.118 0.122
Mot. Wt. of Dry Gas, Ib/lb-mole (Md) 29.67 20.76 2985 29.76
Mo!. Wit. of Stack Gas, Ib/lb-mole (Ms) 28.20 28.30 28.46 28.32
Average Stack Gas Velocity, fi/sec (Vs) 79.24 76.09 77.32 77.55
Stack Gas Flow, actual, ft"/min (Qa) 373396 358550 364349 365432
Stack Gas Flow, Std , ft*/min (Qs) 200036 191467 195718 195740
Isokinetic Sampling Rate, % (%) 100.8 100.6 100.2 100.5
Particulate Conc @ Std Cond, gr/ft® (Cs) 0.100 0.060 0.045 0.068
Particulate Emission, Ib/hr {PMR) 171.462 97.890 76.238 115.20
Particulate Emission Factor, b/MMBtu (Fd) 0.3330 0.1832 0.1297 0.2153
Calibration check (Yqa) 0.971 0.9792 0.9805 0.980
Percent difference from Y 0.26%
o %Q:

‘ES\
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SAMPLE RECOVERY FIELD DATA
EPA Method 5 - Particulate (Pulp & Paper)

Client Bowater W.O. # 03917.008.015
Location/Plant Catawba, 5C Source & Location No. 2 Comb/ Boiler
Run No. {)LF—— ‘Sample Date ("Qf Lo Recovery Date (oﬁf&’ o
-~ -~
Sample ID. Pf-/Y0L5 Analyst ﬂﬁ- AN Filter Number £ ~ /163
Impinger
1 2 3 4 5 6
Contents Di H20 Di Hz20 Empty ] '
Final | 2)\, o4 | O / / /
Initial 100 100 d / /
. 4
Gain | 1L “\ o |/ / 1296, .

Impinger Color \/ Labeled? \/
Silica Gel Condition / Sealed? \/
Run No. 7_,'_3_*) Sample Date NN Recovery Date .
' { Sample 1.D. PQ*E J 60 Analyst (lE A Filter Number 2 A~ { /(6o
Impinger
1 2 3 4 45 6
Contents Di H20 Di H20 Emply il / -
Final A0l lo & D / / /
Initial 100 w0 | O / / /
Gain 10 s 0 ( / / / e | &8
Impinger Color . \/ ‘ Labeled? \/ ‘
| silica Get Condition v Sealed? \/

‘Run No. m@)’fr Sample Date L; IO Recovery Date (s ﬂ‘fﬁi &
Sample I.D. D N~ "Ka Analyst !ﬁﬂsj)/ Filter Number D4 /Y F
. Impinger
1 2 3 4 5 6
Contents Di H20 Di H20( Empty )
S 4
Final |Aoo | Jeo'e D /| / /.
Initial 100 100 O / / / |
i : o / / ! N7

Gam | /90 - fot | 1\ )
impinger Colof v’ Labeled? Y
Silica Gel Condition v Sealed? b

Check COC for Sample |Ds of Media Blanks

ke
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Sample and Velocity Traverse Point Data Sheet - Method 1

Client Bowater Operator TS/ LW
Loaction/Plant Catawba, SC Date 1-Apr-10
Source No. 2 Combination Boiler W.0. Number 03917.008.015
Duct Type Circular 0 Rectangular Duct Indicate appropriate type
Traverse Type Particulate Traverse [ Velocity Traverse
Distance from far wall to outside of port {in.) = C| 127.50 Flow Disturbances
Port Depih (in.) =D 7.50 Upstream - A (ft) ' 45.00
Depth of Buct, diameter (in.) = C-D Downstream - B (ft)
Area of Duct (%) : Upstream - A (duct diameters)
Total Traverse Points Downstream - B (duct diameters) B
Total Traverse Points per Port ' b '
E&f‘ﬁ Diagram of Stack wgs\-if'
Rectangular Ducts Only i :
Width of Duct, rectangular duct only (in.) C/
Total Ports (rectangular duct only} /—F
Traverse Point Locations
Distance from ' \
Traverse Inside Duct Distance from l\)e -
Point _|% of Duct| _Wall(in) | Outside of Port (in) J =
1 2.1 2.5 10.0 J
2 6.7 8.0 15.5
3 11:8 14.2 217 Duct Diameters Upstream from Flow Disturbar_l!:e* {Distance 1\)
. - - 50,05 10 15 20 25
4 17.7 21.2 28.7 ! ! ! e ‘ i
5 25.0 30.0 37.5 * Higher Number is for ry Digturbance
40— Rectangular Stacks or Ducts :
& 35.6 427 50.2 f
Measurment
7 64.4 77.3 84.8 30l Particulate Traverse Poinis 8 st
. 24 or 257 l_ Disturbance
8 75.0 90.0 97.5 -
9 823 98.8 - 106.3 20 Velocity Traverse Points 16 )
Stack Diameter > 24 inches
10 88.2 105.8 113.3 . 2
o B-Frﬁrr"b Pomt(?af Agy;ype o Contracti 8ord®
15 ance (Bend, Expansion, Lon 1an,
" 93.3 112.0 - 119.5 etc) Stack Diameter = 12 - 24
12 97.9 117.5 125.0 o | | | |
—— LA 2 3 4 5 6 7 8 9 10
quivalent Diameter = ( ) ( : ) Duct Diameters Downstream from Flow Disturbance* (Distance B}
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Points
1213 s 6] 7 IR ti2{s3lals]lejr]slelnojuln Rectangufar
Tl A4 26 | 2L} fr 25071671125 [ 100} 83 | 71 [ 63 | 56 | 50 | 45 | 42 [ | o0 pings
e 12 P 11 & Matrix
viL L 9 -3x3
o olt] .ol d 12-4x3
ref ] rol S 16-4x4
sapd s 2 6 20-5x4
ST K 25-5x5
1
P ol p ol 8] 30-6x5
anf? on| 2 : || 36-6x6
i i1 2L | 42-7x6
¢ AL S| 8511 49-7x7
12 1
Method1.xls Copyright Roy F Weston Inc Oct 1998PV
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Determination of Stack Gas Velocity - Method 2
Giient _BOBASE L. v

LocationfPlant C A7 AN BH . S

“source B2 (9p B ﬁlL.Q

Run Number
Time

Barometric Press, in Hyg (Pb}
Static Press, in H,D {Pstatic)
Source Moisture, % (BWS)

Operator “« i Q ! L

Date !g ¢899
W.0. Number D555, 008.0 5

Pitot Coeff (cp)__. 54|
Stack Area, it (As)| }-4—€&

Pitot Tube/Thermo 1D~ 1 2~ f'

Oy %
CO, %
Cyclonic Flow Léak Check good ? Leak Check good ? Leak Check good 7
Determination Traverse Location Yi N Y/ N YIiN
) Angle Source Source Source
Delta P at | yeilding zero Temp, F° Temp, F° Temp, F°
0° Delfa P Poit Point Delta P (Ts) Delta P ({Ts) Delta P {Ts}
075 )0 oy ] '
LI 5 X
O 5 >
& 5 Y
o S 2
D 5 b
o 0 +
O ) &
0 0 1
0 o lo
O 5 A
2 5 )2
O o | \
I8) 5 2
0 s 3
0 s Y
O 0 g
©Q D) L
J O kA
9] O 5
5) O q
o o) 1o
) g 1
0 g jr
AvgAngle || - - AvgDetaP&Temp| . © 0 - o~ oo gl s e e e g
: A ADSKsk

Average gas stream velocity, fi/sec.

Vol. flow rate @ actual conditions, wacfimin

Vol. flow rate at standard conditions, dscfimin

MW = (0.32* 0+ (0.44* COp)+ (0.28 * (100-{C Oy
MWs = (Mwd* (1- (BWS/100))+ (18 * (BWS/100))

129 = 12+4e0
Ps = Pb+ (Pstatic/ 13.6)

o)

Vs = 85.49 * Cp*avg vDeltaP * \/Tsa/(Ps*MWs)

Qs{act)=60*Vs* As

Qs(std) = 17.64 * (1— (BWS/100))}* (Ps/Tsa)* Qs(act)

Ml E="e

where:

MWd = Dry molecular weight source gas, lb/lb-mole.
MWs = Wet molecular weight source gas, Ib/ib-mole.
Tsa = Source Ternperature, absolute{cR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, fi/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual, wacf/min

Qs(std) = Volumetric flow rate of dry stack gas at standard

MANAGERS % SnEslﬁNERSIODFBULTANTS

Copyright Roy F Weston Inc October 1993

conditions, dseffmin

-
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|

RUN DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Combination Boiler Calibration 1 - Date: 6 Apr 2010
. 02 CO2

Time mv % mv %

12:53:22 502 125 97 7.5

12:53:37 502 125 97 7.5

12:53:52 502 125 97 7.5

12:54:07 501 125 95 7.3

12:54:22 501 125 95 7.3

12:54:37 501 125 95 7.3

12:54:52 501 125 95 7.3

12:55:07 501 125 95 7.3

12:55:22 501 1256 95 7.3

Avgs 501 125 96 7.4

_ﬁm 52



RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Combination Boiler Calibration 1 Date: 6 Apr 2010
. Oz CO:

Time mv % mv %

14:48:59 469 117 104 81

14:49:14 469 117 105 8.2

14:49:29 468 117 107 84

1414944 469 117 106 8.3

14:49:50 469 117 106 83

14:50:14 468 117 102 7.9

14:50:128 467 116 103 8.0

14:50:44 468 11.7 103 8.0

Avgs 469 11.7 105 8.1

—ﬁmﬂ 53



RUN DATA

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Combination Boiler Calibration 1 Date: 6 Apr 2010
. 02 CO2

Time mv % mv %

16:43.42 448 112 113 89

16:43:57 447 111 113 89

16:44:12 447 111 112 88

16:44:27 447 111 111 87

16:44:42 447 111 111 87

16:44:57 447 111 112 8.8

16:45:12 447 111 111 87

16:45:27 447 111 111 8.7

Avgs 447 11 112 8.8

SOLUT!ONS 54



CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Combination Boiler

Date: 6 Apr 2010

Start Time: 10:16

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 6
10.2 CC42605 408
20.2 XC025060B 808
Curve Coefficients
Slope Intercept Corr. Coeff.
39.70 5 >(.9999
CO:

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 14
10.2 CC42605 127
20.1 XC025060B 238

Curve Coefficients
Slope Intercept Corr. Coeff.
11.17 14 >0.9999

P

_-Sm& 55




CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC ‘ ' Operator: T. Simpkins
Source: No. 2 Combination Boiler Calibration 1 Date. 6 Apr 2010

Start Time: 10:16

02
Method: EPA 3A
Span Conc. 20.2 %

Slope 39.70 Intercept 5.0
Standard  Response Resulit Difference Error
% mv % % % Status
Zero 6 0. 0. 0.0 Pass
10.2 408 10.2 0.0 0.0 - Pass v
20.2 808 20.2 0.0 0.0 Pass v
CO2

Method: EPA 3A
Span Conc. 20.1 %

Slope 11.17 Intercept 13.7
Standard Response Resuit Difference Error
% mv % % % Status
Zero 14 0.0 0.0 0.0 Pass v
10.2 127 10.1 -0.1 -0.5 Pass v/
20.0 238 20.1 0.1 0.5 Pass

_ﬁmm 56




APPENDIX E
FIELD DATA —~ NO. 2 LIME KILN

K:\03917 BOWATERW08 CATAWBAWISREPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC
16 April 2010 9:30 a.m. Version
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WEST N

APPENDIX E

PARTICULATE MATTER

K:103917 BOWATER\008 CATAWBAWISREPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC

29 April 2010 11:00 a.m. Version
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Bowater 03917.008.015
Catawba, SC No. 2 Lime Kiln
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 3/30/2010  3/30/2010  3/30/2010 —
Time Began 1145 1329 1508 - —
Time Ended 1250 1433 1631 -—
INPUT DATA
Sampling Time, min (Theta) 60.0 60 60 60
Stack Diameter, in. (Dia.) 71.00 71.00 71.00 71.00
Barometric Pressure, in. Hg {Pb) 29.40 2940 29.40 2840
Static Pressure, in. H20 {Pg) -0.20 -0.20 -0.20 -0.20
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor M 0.9860 0.9960 0.9860 0.9860
Orifice Calibration Value {Deita H@) 1.8080 1.8080 1.8080 1.8080
Nozzle Diameter, in, {Dn) 0.370 0.370 0.370 0.370
Meter Volume, ft*3 {Vm) 44 174 43,160 43.894 43,743
Meter Temperature, °F {Tm) 96.6 91.8 959 94.8
Meter Temperature, °R (Tm-R) 556.6 551.8 555.9 554.8
Meter Crifice Pressure, in. H20 (Delta H) 1.763 1.703 1.744 1.737
Ave Sq Rt Orifice Press, (in. H20)"% {{Delta H)'z)avg) 1.325 1.303 1.318 1.315
Volume H20 Collected, mL (Vic) 3671 354.3 383.3 371.6
CO2 Concentration, % (CO2) 19.3 18.0 17.8 18.7
02 Concentration, % {02) 6.2 6.4 6.8 6.5
Ave Sqg Rt Velo Head, {in. H20)*% ({(Delta P)}2)avg) 0477 0.473 0.476 0475
Stack Temperature, °F (Ts} 391.3 3775 3724 3804
Stack Temperature, °R {Ts-R) 851.3 837.5 832.4 840.4
Particulate Collected, g (Mn) 0.0101 0.0067 0.0081 0.0083
CALCULATED DATA
Nozzle Area, ir'|2 (An) 1.08E-01 1.08E-01 1.08E-01 1.08E-01
Stack Area, ft* (As) 27.49 27.49 27.49 2749
Stack Pressure, in. Hg (Ps) 29.39 29.39 29.39 20.39
Meter Pressure, in. Hg (Pm} 29.53 29.53 29.53 29.53
Standard Meter Volume, ft° (Vmstd) 41.176 40.574 40.964 40.905
Standard Water Volume, ft* (Vwstd) 17.279 17.148 18.042 17.490
Moisture Fraction (Measured) (BWS) 0.296 0.297 0.308 0.289
Moisture Fraction (lower sat/meas) (BWS) 0.296 0.297 0.308 0.289
Mot. Wt. of Dry Gas, Ib/lb-mole (Md) 31.34 31.30 31.14 31.26
Mol. Wi. of Stack Gas, Ib/lb-mole (Ms} 27.39 27.35 27.12 27.29
Average Stack Gas Velocity, ft/sec (Vs) 35.23 34.68 34.94 34.95
Stack Gas Flow, actual, f*/min (Qa) 58111 57205 57631 57649
Stack Gas Flow, Std , #t*/min {Qs) 24924 24888 24915 24809
Isokinetic Sampling Rate, % (%} 101.4 100.1 100.8 100.8
Particulate Conc @ Std Cond, gr/ft® {Cs) 0.004 0.003 0.003 0.003
Particulate Conc @ % 02, gr/ft® (Cs @ 10%) 0.003 0.002 0.002 0.002
Particulate Emission, b/hr (PMR) 0.808 0.543 0.651 0.67
Calibration check (Yaa) 0.0984 1.0073 1.0021 7.001
Percent difference from Y 0.46%

IV P
bSN
KA = *\No. 2 LK PM.XLS SUMM 4{28/2010
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SAMPLE RECOVERY FIELD DATA
EPA Method 5 - Particulate (Pulp & Paper)

Client Bowater W.O. # 03917.008.015
" Location/Plant Catawba, SC Source & Location No. 2 Lime Kiln
RunNo. DML Sample Date 30 Mo LJo Recovery Date S90£10
~
Sample |.D. D A- 1475 Analyst {Lﬂ—@’ Filter Number DA - 14 .5
Impinger

1 2 3 4 5 6 p.Total

= e

Contents Di H20 Di H20 Empty / /] /

Final | 300 | 232 | 2¢ / / /

Initial 100 100 ¥ / / / / 3934

Gain | 295 | 132 | 29 |/ / / /7 2se 1o 30700
| impinger Co[or v’ Labeled? */ '
Silica Gel Condition \/ Sealed? /
Run No. ibo Sample Date 3¢ ARG Recovery Date 3% AL
| sample1D. £A- 143 b Analyst RE> Filter Number D - /¢4 3
Impinger
1 2 3 4 5 6 7] i
Contents | DiH20 Di H20 Empty ] J f e
Final |34 |230 o) / - / / / bEYRY

Initial 100 100 0 / / / / %415 F

Gain | 2R4 | 13%s o / / / / 35 | Jo.3 3643

Impinger Color ’\/, Labeled? V
Silica Gel Condition '\/ _ Sealed? 7 .
Run No. T HNES ' Sample Date 30 0ie ) o Recovery Date dom Akl
Sample 1.D. Ph 13y Analyst iy Filter Number 94 /<, 7
Impinger
1 2 3 4 5 6
Contents Di H20 Di H20 Empty /| Vi Vi

Final | 5% o |23 o / / /

Initial 100 100 © / / /
/

Gamn | 240 132 | o |7/ / /[ 1372.] n.a| 383
Impinger Color / Labeled? | \/
Stlica Gel Condition \/ Sealed? \/

Check COC for Sample IDs of Media Blanks

MARAGERS DESMRRCORSULIAHTS
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Sample and Velocity Traverse Point Data Sheet - Method 1

Traverse Type 1 Particulate Traverse ﬁ; Velocity Traverse

Client MJ&" Operator TS
Loaction/Plant /“bz-{&r.b"&fh s< " Date 3 73’9 / 201
Source A)D- 2 Bime Kehd . W.0. Number £73 41°7. @03 LS
Duct Type . ﬂ Circular {4 Rectangular Duct Indicate appropriate type

: Distance from far wall fo outside of port (in.} =C 77.©

Flow Disturbances

" |Port Depth (in) = D | (.0 Upstream - A (ft) | [5

. \Depth of Duct, diameter (in.) = C-D 21 M Downstream - B (ft) 25
Area of Duct (ft%) 3.4 Upstream - A (duct diameters) 2.8%
|Total Traverse Points j2 Downstream - B (duct diameters} ;2. 77

Total Traverse Points per Port _ é

_Recténgu!ar Ducts Only

Width of Duct, rectangular duct only (in.)

- -|Total Ports (rectangular duct only)

Traverse Point Locations

| Distance from :
Traverse Inside Duct Distance from

Point % of Duct|  Wall (in) Quiside of Port (in)

- 3l 4.4

Diagram of Stack

" ‘Method].xls

2 | A 70! |
;! 3 ‘ l 7_{ D 2‘7“? Duct Diameters Upslrealm from Flow Disturbance* {Distance A)
- ( 50 0.5 1.0 1.5 2.0 i 25
4 50.p St.o T ‘ ' ! ! ' [
L5 6‘9"-@ : 66“ £ ® Higher Number is for Ky Distbance
- \ Q 40— Rectangular Stacks or Dutls o
6 22 | 238 :
1 D ] e
7. a0 - Particulate Traverse Poinis
. 24 or 257 l- Dislurbance
8
— 20
9 \ Bl etoeiy T Paints 7 e g
wlocity Traverse Pain Stack Diameter > 24 inches
10 \ | 12
: o * From Point of Any Type of o
11 \ Disturbance {Eend, Expansion, Contraction, Sorg
X ete.) Stack Diameter = 12 - 24 Inches
12 N_ 0 l | [ I
N 2 3 4 . B 6 7 8 9 10
Equivalent Riameter = (2*L*W)/(L+W i
l q b\\ { bl ) Dugct Diameters Downstrearn from Flow Disturbance® (Distanca B)
Traverse Polnt LocMion Percent of Stack -Circular Traverse Point Location Percent of $tack -Rectangular
Num verse Polnts Nurnber of Traverse Points
i i 2 3 q 3 6,8 7 ] 9 WiliHjil 1 2 3 4 5 [ 7 8 9 Wi
Rectangudar
T i 146 6.7 ’ 4 32 26 Ll 7 {1 250 | 1671125100 B3 | 71 [ 63 [ 56 ] 50| 45| 42 Stack P%ints
riz 854 2 ey | ws| ez 61 |r 12 750 | 500§ 37.5 | 300 [ 250} 204 1183 [167.] 1591 136 ) 125 & Matrix
: L 3 75 36 194 146 118 a L 1 $33 0 6250 500 | 417357 E 313|278 1250 22.77 20.8 9" _ 3'*3
s oLt 93 oAl 323 Q26 Y 873 0.0 | 5831 500 ) 438 | 389 [ 350318 [ 292 e
60 eo 12-4x %
Jre st 834 617 M2 5|, .G 3001750 | 643 ['563 [ sb0 [ 450 [a0s | m5] | (o7 200
e o] 95.?4 806 658 35| |sal6 957 | 786 | 608 | 611 | 530 [S00 [ 458 | 0" 2%
KR 83 74 4] (et EPCHITEN 7 CTY YU T | e
forel® %3 854 75 B 038 | 833 | 750 | 682 | 625 )
Po Po 30-6x5
on 97 918 §2.3 onl? 244 | 850 | 773 | 708 36-6%6
T 974 82] I [10 soleealmal) o728
LS| 933 no 95.5 | 8§7.5 49-Tx7
1! ns| ! iz 358 X
MANAGERB m!_ﬂ.ﬂJﬁnﬂs

Copyright Roy F Weston Inc Oct 1998PV
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APPENDIX E

NITROGEN OXIDES, OXYGEN,
AND CARBON DIOXIDE

K:\03917 BOWATER\008 CATAWBAWIS\REPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC
29 April 2010 11:00 a.m. Version
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Bowater - 03917.008.015

Catawba, South Carolina No. 2 Lime Kiln
EMISSION CALCULATIONS
Run 1 Run 2 Run 3 Mean

Date 3/30/10 3/30/10 3/30/10 -
Time Began 1155 1329 1508 -
Time Ended 1259 1433 1636 -
% Oxygen 6.2 6.4 6.8 6.5
Oxygen Reference Concentration, % 10.0 10.0 10.0 10.0
Nitrogen Oxides MW= 46.01

Concentration, ppm 180.0 156.0 140.0 158.7

Concentration, ppm (@10%02 133.5 117.3 108.2 119.7

v

KKK XXX XXX \Copy of No. 2 LK NOx XLS NOx 412772010 4:16 PM 66




RUN SUMMARY

Number 1
Client: Bowater . _ Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 _ Date: 30 Mar 2010
Oz CO: ~ NOx
Method EPA 3A EPA 3A EPA 7E
Conc. Units % % ppm

Time: 11:55 to 12:59
Run Averages
6.3 18.7 176

Pre-run Bias at 10:33

Zero Bias 0.3 0.0 | -1
Span Bias 10.1 9.9 120
Span Gas 10.2 10.2 125

Post-run Bias at 13:01

Zero Bias 0.3 0.1 -1
Span Bias 10.2 9.9 124
Span Gas 10.2 10.2 125

Averages corrected for the average of the pre-run and post-run bias

6.21 19.3/ 180 /

_gm 67



RUN SUMMARY

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1. Date: 30 Mar 2010
0 Co.  NOx
Method EPA 3A EPA 3A EPATE
Conc. Units % % ppm

Time: 13:29 to 14:33
Run Averages
6.5 18.6 155

Pre-run Bias at 13:01

Zero Bias 0.3 0.1 -1
Span Bias 10.2 9.9 124
Span Gas 10.2 10.2 125

Post-run Bias at 14:35

Zero Bias 03 0.0 -0
Span Bias 10.1 10.0 124
Span Gas 10.2 10.2 125

Averages corrected for the average of the pre-run and post-run bias

6.4/ 19.0 / 156 /

\d)b
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RUN SUMMARY

Number 3
Client: Bowater Project Number. 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
02 CO: NOy
Method EPA 3A EPA 3A EPATE
Conc. Units % % ppm

Time: 15:08 to 16:36
Run Averages
6.8 17.5 139

Pre-run Bias at 14:35

Zero Bias 0.3 0.0 -0
Span Bias 10.1 10.0 124
Span Gas 10.2 10.2 125

Post-run Bias at 16:37

Zero Bias 0.3 0.0 0
Span Bias 10.1 0.9 124
Span Gas 10.2 10.2 125

Averages corrected for the average of the pre-run and post-run bias

6.8/ 17.9 / 140/

- WSO —
. — 5o hTions R 69




RUN DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
. 02 CO: NOx
Time mv % my % mv  ppm
Port A- point 1
11:56 257 62 220 189 5660 177
11:57 256 6.2 222 191 5656 177
11:58 2556 62 220 189 5633 176
11:59 257 6.2 219 188 5545 173
12:00 256 6.2 218 187 5559 174
point 2 -
12:01 259 8.3 219 188 5595 175
12:02 258 6.3 216 185 6637 176
12:03 259 6.3 218 187 5627 176
12:04 256 6.2 217 186 5666 177
12:06 251 6.1 219 188 5744 179
point 3
12:06 255 62 218 187 5746 1798
12:07 257 62 219 18.8 5809 181
12:08 256 6.2 217 186 5803 181
12:09 257 62 219 188 5682 177
12:10 254 62 220 189 5641 176
point 4
12:11 255 6.2 220 189 5583 174
12:12 251 6.1 221 190 6637 176
12:13 253 6.1 222 191 5623 176
12:14 256 6.2 220 189 5643 176
12:16 257 8.2 220 189 5583 174
point 5
12:16 258 6.3 219 188 5549 173
12:17 257 62 212 188 5568 174
12:18 258 6.3 218 187 5625 176
12:19 25 6.2 219 188 5708 178
12:20 257 6.2 217 186 5721 179
12:21 257 6.2 218 187 5728 179
point 6
12:22 256 62 218 187 5722 179
12:23 256 6.2 217 1886 5711 178
12:24 253 6.1 219 18.8 5720 179
12:25 252 6.1 221 19.0 5715 178
12:26 253 6.1 219 18.8 5728 179
Port B- point 1
12:29 258 6.3 219 188 5699 178
12:30 261 6.3 218 18.7 5662 177
12:31 256 6.2 221 19.0 5640 176
12:32 256 6.2 220 18.9 5657 177

m 70




RUN DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
. Oz CO: NOx
Time mv % mv % myv  ppm

12:33 256 6.2 221 120 5595 175
point 2
12:34 258 6.3 220 189 559 175
12:35 265 64 217 186 06675 177
12:36 264 64 217 186 5574 174
12:37 264 64 218 187 56582 174
12:38 262 64 218 187 5611 175
point 3
12:39 261 6.3 216 185 05628 176
12:40 260 6.3 216 185 05634 176
12:41 261 6.3 215 1856 565687 174
12:42 266 65 214 184 5550 173
12:43 264 64 214 184 5664 177
point 4
12:44 266 64 214 184 5644 176
12:45 261 6.3 215 185 5619 175
12:46 263 64 216 185 5546 173
12:47 262 64 214 184 5532 173
12:48 264 64 214 184 5598 175
point 5
12:49 267 65 216 185 5521 172
12:50 266 65 216 185 56636 176
12:51 267 65 215 185 5624 176
12:52 264 64 217 186 05646 176
12:53 263 64 216 185 5599 175
point 6
12:54 263 64 216 185 5549 173
12:55 264 64 217 186 5621 175
12:56 2606 64 216 185 5640 176
12:57 264 64 216 185 5641 176
12:58 265 64 217 186 5564 174
12:59 263 64 213 183 5528 173
Avgs 29 6.3 218 187 5636 176

O

T
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RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
. 02 CO: NOx
Time mv % mv % mv  ppm
Port B- point 1
13:30 260 63 219 188 4892 153
13:31 260 63 219 188 4810 150
13:32 263 64 219 188 4837 151
13:33 261 63 220 189 4864 152
13:34 260 6.3 220 189 4947 154
point 2
13:35 257 6.2 222 191 4929 154
1336 254 6.2 222 191 4922 153
13:37 259 6.3 221 19.0 5147 161
13:38 261 6.3 218 187 5206 162
13:39 265 64 217 186 5098 159
: point 3
13:40 264 64 216 185 5052 158
13:41 267 65 216 185 5077 158
13:42 266 65 216 185 5157 161
13:43 2656 64 216 185 5261 164
13:44 266 65 216 185 5274 165
point 4
13456 267 65 217 186 5254 164
1346 272 66 214 184 5205 162
1347 274 67 214 184 5309 166
13.48 272 66 215 185 5365 167
13:49 270 66 216 185 5381 168
: point 5
13:50 270 66 216 185 5460 170
13:51 273 66 217 186 5319 166
13:52 275 6.7 215 185 5210 163
13:63 275 6.7 216 185 5180 162
13:54 271 66 217 186 5207 162
point 6
13:55 272 66 216 185 5148 161
13:56 260 65 217 186 5205 162
13.57 266 65 218 18.7 5202 162
13:58 267 65 216 185 5239 163
13:59 260 65 216 185 5269 164
Port A- point 1
14:02 269 65 215 185 5129 160
14:03 267 65 217 18.6 5173 161
14:04 269 65 216 185 5192 162
14:05 266 65 216 185 5222 163
14.06 266 65 217 186 5209 163

-§mm 72



RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
) 0: CO: NOx
Time mv % mv % mv  ppm
point 2
1407 268 65 217 186 5129 160
14.08 271 66 216 185 5021 157
14:09 270 66 218 187 5000 156
14:10 268 65 218 187 5027 157
14:11 266 65 219 188 4989 156
point 3
14:12 260 65 218 187 4902 153
14:13 266 65 216 185 4921 153
14:14 -~ 267 65 217 186 4854 151
14:15 271 66 216 185 4735 148
14:16 269 65 217 18.6 4577 143
point 4
14:17 266 6.5 2156 185 4574 143
14:18 265 64 215 185 4492 140
1419 266 65 214 184 4391 137
14:20 268 65 212 182 4386 137
14:21 267 65 212 18.2 4440 138
' point b
14.22 269 65 214 184 4345 135
14:23 268 65 213 183 4362 136
1424 265 64 215 185 4437 138
14:25 264 64 214 184 4532 141
1426 265 64 214 184 4628 144
point 6
1427 267 65 215 185 4692 148
14:28 268 65 217 186 4584 143
1428 270 66 214 184 4556 142
14:30 271 66 216 185 4799 150
14:31 268 65 218 185 4977 155
14:32 267 65 216 185 4932 154
14:33 268 65 215 185 4774 149
Avgs 267 65 216 186 4958 155

_§Mﬂ 73




RUN DATA

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
. 02 CO2 NOx
Time mv % mv % mv  ppm
Port A- point 1

15:09 282 6.9 203 17.3 4227 132
15:10 280 6.8 205 175 4318 135
15:11 280 6.8 204 174 4328 135
15:12 277 6.8 206 176 4435 138
15:13 276 6.7 206 176 4467 139
point 2 '
15:14 275 6.7 207 17.7 4447 139
15:15 277 6.8 205 175 4507 140
15:16 276 6.7 205 175 4482 140
15:17 278 6.8 204 174 4505 140
15:18 279 6.8 204 174 4602 143
point 3
15:19 273 6.6 207 177 4659 145
15:20 274 6.7 206 176 4583 143
15:21 274 6.7 206 176 4531 141
15:22° 273 6.6 207 17.7 4502 140
15:23 272 6.6 207 17.7 4476 139
point 4
15:24 273 66 206 176 4410 137
15:25 273 6.6 209 179 4410 137
15:26 269 6.5 210 180 4414 138
15:27 267 6.5 211 181 4375 136
15:28 270 66 211 181 4318 135
point 5
15:29 272 6.6 210 18.0 4267 133
15:30 273 6.6 209 179 4240 132
15:31 270 6.6 212 182 4293 134
1532 - 270 66 211 181 4329 135
15:33 267 6.5 212 182 4366 136
point 6
15:34 268 6.5 211 181 4438 138
15:35 265 6.4 212 182 4465 139
15:36 268 65 209 179 4484 140
16:37 270 66 210 18.0 4488 140
15:38 271 6.6 208 17.8 4475 139
Port B- point 1
15:41 270 66 211 181 4708 147
15:42 270 6.6 209 179 4675 146
15:43 271 6.6 210 18.0 4624 144
15:44 272 66 209 17.9 4542 142

15:45 272 66 210 18.0 4531 141




RUN DATA

Number 3
Client: Bowater Project Number. 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010
. 02 CO: NOyx
Time my % mv % mv  ppm
point 2

15:46 273 66 209 179 4526 141
15:47 270 66 213 183 4515 141
15:48 272 6.6 211 181 4592 143
15:49 272 6.6 212 182 4675 146
15:50 273 6.6 211 181 4673 146
point 3
15:51 273 6.6 210 18.0 4672 146
156:52 278 6.8 208 17.8 4683 146
15:53 277 6.8 209 17.9 4680 146
15:54 342 85 186 157 3847 120
15:55 473 1.9 146 120 2331 72
point 4
16:16 290 7.1 193 164 4318 135
16:17 287 7.0 195 166 4352 136
16:18 287 7.0 195 16.6 4406 137
16:19 291 71 195 16.6 4243 132
16:20 287 7.0 195 166 4330 1356
‘ point 5
16:21 287 7.0 198 16.9 4398 137
16:22 287 7.0 197 16.8 4461 139
16:23 286 70 198 169 4501 140
16:24 283 6.9 199 169 4605 144
16:25 287 7.0 202 172 4456 139
point 6
16:26 285 7.0 201 171 4513 141
16:27 284 6.9 203 17.3 4522 141
16:28 286 7.0 202 172 4501 140
16:29 285 7.0 202 17.2 4624 144
16:30 284 6.9 202 172 4667 145
16:31 280 6.8 204 174 4719 147
16:32 282 6.9 203 173 4725 147
16:33 284 6.9 203 17.3 4733 148
16:34 283 6.9 204 174 4782 149
16:35 284 6.9 201 171 4710 147
16:36 281 6.9 201 171 4743 148
Avgs 281 6.8 204 175 4461 139

&
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Client: Bowater
Location: Catawba, SC
Source: No. 2 Lime Kiln

BIAS
Number 1

Calibration 1

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 30 Mar 2010

Start Time: 10:33

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.1 32 0.3 0.2 1.1 Pass »
Span 10.1 406 10.1 0.0 0.2 Pass +
CO:
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.1 19 0.0 -0.1 -0.5 Pass +
Span 10.0 124 9.9 -0.1 -0.4 Pass
NOx
Method: EPA 7E
Span Conc. 253 ppm
Bias Resuits
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -1 17 -1 0 0.0 Pass v/
Span 127 3845 120 -7 -2.8 Pass
v <
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BIAS AND CALIBRATION DRIFT

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010

Start Time: 13:01

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias  Difference Error
Gas % mv % % % Status
Zero 0.1 32 0. 0. 1.1 Pass /
Span 10.1 410 10.2 0.1 0.7 Pass s
: Calibration Drift
Standard Initial* Final Difference  Drift
Gas % myv % % % Status
-Zero 0.3 32 0.3 0.0 - 0.0 ~ Pass-
Span 10.1 410 10.2 0.1 0.5 Pass~
*Bias No. 1
CO2

Method: EPA 3A
Span Conc. 20.1 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % my % % % Status
Zero 0.1 20 0.1 0.0 0.0 Pass’
Span 10.0 124 9.9 -0.1 0.4 Pass’
Calibration Drift
Standard [Initial* Final Difference  Drift
Gas % mv % % % Status
_Zero 0.0 20 0.1 0.1 0.5 Passf(
Span 9.9 124 9.9 0.0 0.0 Pass
*Bias No. 1

»
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BIAS AND CALIBRATION DRIFT

Client: Bowater
Location: Catawba, SC
Source: No. 2 Lime Kiln

Number 2

Calibration 4

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 30 Mar 2010

Start Time: 13:01

NOx
Method: EPA 7E

Span Conc. 253 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -1 25 -1 0 0.0 Pass /
Span 127 3992 124 -3 -1.2 Pass 7

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm myv ppm ppm % Status
Zero -1 25 -1 0 0.0 Pass /
Span 120 3892 124 4 1.6 Pass /

*Bias No. 1

99
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BIAS AND CALIBRATION DRIFT

Number 3
Client: Bowater
Location: Catawba, SC
Source: No. 2 Lime Kiln Calibration 1

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 30 Mar 2010

Start Time: 14:35

0:
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % myv % % % Status
Zero 0.1 31 0.3 0. 1.1 Pass/
Span 10.1 404 10.1 0.0 0.2 Pass /
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.3 31 0.3 0.0 00"  Pass’
Span 10.2 404 10.1 -0.1 -0.5 Pass /
*Bias No. 2
CO:
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.1 19 0.0 -0.1 -0.5 Pass/
Span 10.0 125 10.0 0.0 0.1 Pass ~
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % my % % % Status
Zero 0.1 19 0.0 -0.1 -0.5 Pass “
Span 9.9 125 10.0 0.1 0.5 Pass
*Bias No. 2

ot
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BIAS AND CALIBRATION DRIFT

Number 3
Client: Bowater : Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010

Start Time: 14:35

NO«x
Method: EPA 7E
Span Conc. 253 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -1 31 -0 1 0.4 Pass /
Span 127 3992 124 -3 1.2 Pass’

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero -1 31 -0 1 0.4 Pass s
Span 124 3992 124 0 0.0 Pass”

*Bias No. 2

_55. - 80




BIAS AND CALIBRATION DRIFT

Number 4
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins

Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010

Start Time: 16:37

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results

Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.1 32 0.3 0.2 1.1 Pass ¢
Span 10.1 403 10.1 0.0 0.2 Pass *

Calibration Drift

Standard Initial* Final Difference  Drift
Gas % my % % % Status
Zero 0.3 32 0.3 0.0 0.0 Pass »
Span 10.1 403 10.1 0.0 0.0  Pass”

*Bias No. 3
CO:

Method: EPA 3A
Span Conc. 20.1 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.1 19 0.0 - -0.1 -0.5 Pass -
Span 10.0 124 9.9 -0.1 -0.4 Pass -
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % myv % % % Status
Zero 0.0 19 0.0 0.0 0.0 Pass -
‘Span 10.0 124 9.9 -0.1 0.5 Pass’
*Bias No. 3
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BIAS AND CALIBRATION DRIFT

Number 4
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010

Start Time: 16:37

NOx«
Method: EPA7E
Span Conc. 253 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -1 47 0 1 0.4 Pass-
Span 127 3984 124 -3 1.2 Pass’

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero -0 47 0 0 0.0 Pass -
Span 124 3984 124 0 0.0 Pass ¢

*Bias No. 3

&
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CALIBRATION DATA
Number 1 :

Client: Bowater Project Number: 03917.008.015

Location: Catawba, SC
Source: No. 2 Lime Kiln

Operator: T. Simpkins

Date: 30 Mar 2010

Start Time: 10:25

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 22
10.2 CC42605 403
20.2 XC0250608 793
Curve Coefficients
Slope Intercept Corr. Coeff.
38.17 19 0.9999
CO:

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 20
10.2 CC42605 125
20.1 XC025060B 233
Curve Coefficients
Slope Intercept Corr. Coeff.
10.62 19 0.9999

it
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CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Date: 30 Mar 2010

Start Time: 10:25

NOx
Method: EPA 7E
Calibration Type: Linear Regression

Calibration Results

ppm Cylinder 1D Result, mv
Zero - 7
125 CC244787 4084
253 CC259032 8052
Curve Coefficients
Slope Intercept Corr. Coeff.
31.80 41 0.9999

WS TEN —




CALIBRATION ERROR DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln Calibration 1 Date: 30 Mar 2010

Start Time: 10:25

02
Method: EPA 3A
Span Conc. 20.2 %

Slope 38.17 Intercept 12.3
Standard Response Result Difference Error
% mv % % % Status
Zero 22 0.1 0.1 0.5 Pass ¢
10.2 403 10.1 -01 -0.5 Pass /
20.2 793 20.3 0.1 0.5 Pass 7
CO:
Method: EPA 3A

Span Conc. 20.1 %

Slope 10.62 Intercept 19.0
Standard Response Result Difference Error
% mv % % % Status
Zero 20 0.1 0.1 0.5 Pass “
10.2 125 10.0 -0.2 -1.0 Pass ¢
20.0 233 20.2 0.2 1.0 Pass /
NOx

Method: EPA7E
Span Conc. 253 ppm

Slope 31.80 Intercept 41
Standard Response Result Difference Error
ppm mv ppm ppm % Status
Zero 7 -1 -1 -0.4 Pass/
125 4084 127 2 0.8 Pass -

253 8052 252 -1 -0.4 Pass ,

&
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METHODS AND ANALYZERS

Client: Bowater
Location: Catawba, SC
Source: No. 2 Lime Kiln

Project Number: 03917.008.015
Operator: T. Simpkins
- Date: 30 Mar 2010

File: C:\Data\Bowater- Catawba, SC\2010 Compliance CEM files\No. 2 LK 30 March 2010 a.cem
Computer: WSAUBB0O Trailer: 261
Analog Input Device: Keithley KPCMCIA 16Al

Channel 1
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Oufput, mv
Analyzer Range, %
Span Concentration, %

Channel 2
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, %
Span Concentration, %

Channel 4
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, ppm
Span Concentration, ppm

02
EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.2

CO:

EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.1

NOx
EPA 7E, Using Bias
CAl 400CLD S/N 6N06002
10000
300
253
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APPENDIX F
FIELD DATA —
NO. 2 RECOVERY FURNACE

K:A03917 BOWATER\008 CATAWBAWWIS\REPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC

29 April 2010 11:00 a.m. Version
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APPENDIX F

PARTICULATE MATTER

K:\0391'j' BOWATER\08 CATAWBAWIS\REPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC

29 April 2010 11:00 a.m. Version
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Bowater 03917.008.015
Catawba, SC No. 2 Recovery
ISOKINETIC CALCULATIONS
Run Number 1 2 4 Mean
Date 3312010 3/31/2010 3/31/2010 -—
Time Began g22 1125 1516 -
Time Ended 1037 1234 1627 -—
INPUT DATA
Sampling Time, min {Theta) 64.0 64 64.0 64
Stack Diameter, in. (Dia.) 11475 114,75 114.75 114.75
Barometric Pressure, in. Hg (Pb) 29.41 28.41 29.41 29.41
Static Pressure, in. H20 (Pg) -0.33 -0.33 -0.33 -0.33
Pitot Tube Coefficient Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor 4] 0.9960 0.9960 0.9960 0.9960
Orifice Calibration Value {Delta H@) 1.8080 1.8080 1.8080 1.8080
Nozzle Diameter, in. (Dn) 0.270 0.270 0.270 0.270
Meter Volume, ft*3 (Vm) 40,732 41.896 43.639 42.089
Meter Temperature, °F (Tm) 68.2 79.5 96.3 81.3
Meter Temperature, °R (Tm-R) 528.2 539.5 5586.3 541.3
Meter Orifice Pressure, in. H20 (Deita H) 1.351 1.394 1,466 1.404
Ave Sq Rt Orifice Press, (in. H20)"'% ({(Delta Hy:)avg) 1.161 1.180 1.210 1.184
Volume H20 Coilected, mL (Vic) 277.2 275.0 285.0 279.1
CO2 Concentration, % (CO2) 12.4 12.4 12.7 125
02 Concentration, % (02) 7.2 72 7.0 71
Ave Sq Rt Velo Head, (in. H20)*% ((Delta P)¥2)avg) 0.764 0.761 0.761 0.762
Stack Temperature, °F (Ts} 347.0 348.9 3516 349.2
Stack Temperature, °R (Ts-R) 807.0 808.9 811.6 809.2
Particulate Collected, g (Mn) 0.0057 0.0042 0.0016 0.0038
Moisture Fraction (at Saturation} (BWS) NA NA NA NA
Production Rate, ADTP/hr (Pr} 26,93 26.80 26.55 26.76
CALCULATED DATA
Nozzle Area, in® {An) 5.73E-02 5.73E-02 5.73E-02 5.73E-02
Stack Area, ft* (As) 71.82 71.82 71.82 71.82
Stack Pressure, in. Hg {Ps) 29.39 29.39 29.39 29.39
Meter Pressure, in. Hg (Pm) 29.51 29.51 295 20.51
Standard Meter Volume, #° (Vmstd) 39.981 40.267 40682  40.310
Standard Water Volume, ft° (Vwstd) 13.048 12.944 13.415 13.136
Moisture Fraction (Measured) (BWS) 0.246 0.243 0.248 0.246
Moisture Fraction (lower sat/meas) (BWS) 0.246 0.243 0.248 0.246
Mol. Wt. of Dry Gas, Ibflb-mole (Md) 30.27 30.27 30.31 30.29
Mol. Wit. of Stack Gas, Ib/lb-mole (Ms) 2725 27.29 27.26 27.27
Average Stack Gas Velocity, ft/sec (Vs) 55.07 54.89 55.01 54.99
Stack Gas Flow, actual, ft*/min (Qa) 237322 236520 237035 236959
Stack Gas Flow, Std , fi*/min {Qs) 114932 114697 113851 114493
Isokinetic Sampling Rate, % (%h) 98.2 99.1 100.9 99.4
Particulate Conc @ Std Cond, gr/ft’ (Cs) 0.002 0.002 0.001 0.001
Particulate Conc @ % 02, gr/ift® 8 (Cs@8%) 0.002 0.002 0.001 0.001
Particulate Emission, Ib/hr {(PMR) 2167 1.582 0.59 1.45
Particulate Emission Factor, Ib/ADTP  (Pr) 0.080 0.059 0.022 0.054
Calibration check (Yga} 1.0034 1.0020 1.0009 1.001
Percent difference from Y 0.53%

K 4No, 2 RB.XLS SUMM
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SAMPLE RECOVERY FIELD DATA

Client Bowater W.O. # 03217.008.015
Location/Plant Catawba, SC Source & Location No. 2 Recovery
RunNo.  Opf- Sample Date 3) PAAI O Recovery Date 3! MAR1s
Sample I.D. _P__? SCEx S Analyst P:(\jl’ Filter Number D3 /4 3 &
Impinger
1 2 3 4 5 6
Contents Di H20 Di H=20 Empty Silica Ge! }

Finat |2 % | 140 0 |32 / /

Initial 100 100 v 205 o / /

Gain |22% | Yo | o 01 / ! |/ |2s 277.2
Impinger Color v’ Labeled? ‘/ ‘
Silica Gel Condition v Sealed? ./

Run No. E 2 Sample Date mpn) o Recovery Date 3 AR
Sample1.D. PA- I Iq Analyst [gE?_J/ ' Filter Number P& -1~/ 39
Impinger
1 2 3 4 5 &
Contents Di H20 Di H20 Ernpty Sllica Gel : /

Final | 2oy | ISE O 353+ / /

Initial 100 100 O |3 F / /

Gain 290% 5% O 1,0 / / 2lo 2750
Impinger Color ‘/ Labeled? V '

Silica Gel Condition \/ o Sealed? v/
Run No. ')—_}-_’E_Fﬁ— Sample Date 31 (v {te Recovery Date MM raps
Sample1.D. DH-j G0 Analyst KF-J), Filter Number 0 iy - /4 §o
B Impinger
1 2 3 4 5 6
Contents Di H20 Di H20 Empty Silica Gel f I

Final | 2% | 140 o 2567 / /

Initial 100 100 O Mz 4 / /

Gain | <D0 Lo o) \o. & / / / 270 260, &

v
Impinger Color 4 Laléled? /
Silica Ge! Condition VA Sealed? >/

Check COC for Sample IDs of Media Blanks

9




SAMPLE RECOVERY FIELD DATA

Client Bowater W.O. # 03917.008.015
Location/Plant Catawba, SC Source & Location No. 2 Recovery
Run No. Foafl Sample Date 3] MARD Recovery Date 3 ML,
Sample LD. _PA-14 §) Analyst @E_: - Filter Number Dfy- 141 F .
Impinger
1 2 3 4 5 6 7
Contents bi H20 Di H20 Empty Silica Gel
Final | 324 1S o ) 46
Initial 100 100 o |34
Gain 224 50 ) it. o 274 2550
Impinger Color l/ Labeled? Y
Silica Gel Condition \/ Sealed? ‘/
Run No. Sample Date Recovery Date
Sample 1.D. Analyst Filter Number
Impinger
1 2 3 4 5 6 7 Imp.Total
Contents Di H20 Di H20 Empty Silica Gel
Final
Initial 100 100
Gain
Impinger Color Labeled?
Silica Gel Condition Sealed? .
Run No. Sample Date Recovery Date
Sample 1.D. . Analyst Filter Number
Impinger .
1 2 3 4 5 6 7 imp.Total 8 Total
Contents | DiH20 Di H20 Empty | Silica Gel - s
Final
Initial 100 100 i
]
Gain /
Impinger Color Labeled?
Silica Gel Condition Sealed?

Check COC for Sample 1Ds of Media Blanks

MANAGERS %5 Sthb&uws
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Sample and Velocity Traverse Point Data Sheet - Method 1
Client %u)@(‘}q‘ -

Loaction/Plant ¢ e fag&
: Source blo L

S

Lation,

Operator

Date

s

Sf24 [ zoro

W.0. Number ©3%/ 7. CeB ~OLS

Duct Type

E Circular

/ ¥ Rectangutar Duct

Indicate approprate type

Traverse Type - ﬁ}_\ Particutate Traverse [] Velocity Traverse
r

Distance from far wall to outside of port {in.) = C }Zé.@ . _ Flow Disturbances

Port Depth (in) = D " {2.0 | lupstream - A(ft) . S0
Depth of Duct, diameter {in.) = C-D 3 '7‘-'2';' ADownstream - B (ft) 5 3
Area of Duct (%) 7/.82 Upstream - A (duct diameters) S 23
Total Traverse Poiats A Downstream - B (duct diameters) £.07

Total Traverse Points per Port

4

Rectanguiar Ducts Only

Width of Duct, rectangmar duct oaly (in.)

Total Poits (rectangular duct only)

Traverse Point Locations

Distance from

Traverse Inside-Duct Distance from
Point % of Duct]  Wall {in) Qutside of Port {in)
f 3.2 S5 37 (ST
2 [0S | +2R2| 290

§2-5223

345

s |1

\')iagram of Stac

T
Duct Diameters Upstream from Fl#w (isturbance® (&stance Ay

- 0 05 10 15 20 .
. - o : T T
s 1323|370 . | <% - IR S—
5 é?» 721 72777 Q‘I, 7 3 fiigher Number is for ry
: M - . 40} Rectangutar Stacks ar Ducls "‘
s |gob | 92.5 led S i
. <]
7 g?‘s IDZ, 7 1l 9(‘ 7 ).  Pariculate Traverse Points
: 24 oc 257 : L
s |98 | 111} 125.0 _ o
= : L . l
9 . ) .+ Velocity Traverse Points 18 ] .
. ‘Stack Diameter > 24 inches
10 ' 2
w0l 'From‘PoimofAnyTypec_xf i ) 3 N
» Disturbance (Bend. Expansion, Coalraction, bkl
elc) ' ) Stack Diameter = 12 - 24 inches
12 _ o 1 | | I I ! !
Equivalent Diameter = (Z*L*WH{L 2 3 ‘- N N ! ’ °
= + .
quivatent Lrameter ( LAY Duct Diamelers Downstream from Flow Disturbance* {Distance B}
Traverse Point Location Percent of Stack -Circular _Traverse Point Location Percent of Stack Rectangular
Number of Traverse Points ) . Number of Traverse Points
1 1 3} 4 5 6 718 ¢ 1] 1} iz -1 2 3 s 1516 7 ] 9 10 it i1
- Reclangular
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RUN DATA

Number 1
Client: Bowater Project Number: 03917.008.015
lLocation. Catawba, SC : Operator: T. Simpkins
Source: No. 2 Recovery -~ Calibration 1 Date: 31 Mar 2010
- Oz CO2
Time mv % mv %
M-5 Run 1
11:19:42 288 7.2 151 123
11:19:57 289 72 152 124
11:20:12 288 7.2 153 125
11:20:27 288 7.2 153 125
11:2042 288 7.2 151 123
11:20:57 288 7.2 151 123
11:21:12 287 7.2 150 122
11:21:27 288 7.2 151 123
Avgs 288 7.2 152 124
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RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010
o 02 CO:
Time mv % myv %
M-5 Run 2
13:12:28 284 7.1 152 124
13:12:43 285 7.1 152 124
13:12:58 285 7.1 152 124
13:13:13 286 72 152 124
13:13:28 288 7.2 151 123
131343 288 7.2 151 123
13:13:58 288 72 151 123
13:14:13 289 72 153 125
Avgs 287 7.2 152 124




RUN DATA

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010
. ' 02 CO:
Time my % myv %
M-5 Run 3
14:51:54 285 7.1 1561 123
14:52:09 286 7.2 153 125
14:52:24 286 7.2 154 126
14:52:39 286 7.2 153 125
14:52:54 286 7.2 152 124
14:53:09 286 72 151 123
14:53:24 286 7.2 151 123
14:63:39 287 72 151 123
Avgs 286 72 152 124

I
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RUN DATA

Number 4
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010
. O2 CO;
Time mv % mv %
M-5 Run 4
17:18:02 280 70 155 127
17:18:17 280 7.0 155 127
17:18:32 280 7.0 155 127
17:18:47 280 7.0 155 127
17:19:02 280 7.0 154 126
17:19:17 280 7.0 155 127
17:19:32 280 7.0 155 127
17:19:47 281 7.0 156 12.8
Avgs 280 7.0 155 127
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CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC : Operator: T. Simpkins
Source: No. 2 Recovery

Date: 31 Mar 2010

Start Time: 10:33

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Resulf, mv
Zero - 11
10.2 CC42605 401
20.2 XC025060B 788

Curve Coefficients
- Slope Intercept Corr. Coeff.
38.46 10 >0.9999
CO:

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 18
10.2 CC42605 128
20.1 XC025060B 234

Curve Coefficients
Slope Intercept Corr. Coeff.
- 10.77 18 >0.9999

/P
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CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010

Start Time: 10:33

02
Method: EPA 3A
Span Conc. 20.2 %

Slope 38.46 Intercept 10.2
Standard Response Result Difference Error
% mv % % % Status
Zero 11 0.0 0.0 0.0 Pass
10.2 401 10.2 0.0 0.0 Pass .-
20.2 788 20.2 0.0 0.0 Pass -
CO:2
Method: EPA 3A
Span Conc. 20.1 %
~ Slope 10.77 Intercept 18.1
Standard Response Result Difference Error
% myv % % % Status
Zero 18 -0.0 -0.0 -0.0 Pass v
10.2 128 10.2 0.0 0.0 Pass
20.0 234 20.0 0.0 0.0 Pass
S o
—_gm
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METHODS AND ANALYZERS

Client: Bowater
Location: Catawba, SC
Source: No. 2 Recovery

Project Number: 03917.008.015

Operator: T. Simpkins
Date: 31 Mar 2010

File: C:\Data\Bowater- Catawba, SC\2010 Compliance CEM files\No. 2 recovery bag samples.cem

Computer: WSAUBGS0 Trailer: 261
Analog Input Device: Keithley KPCMCIA 16Al

Channel 1
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, %
Span Concentration, %

Channel 2
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Cuiput, mv
Analyzer Range, %
Span Concentration, %

02
EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.2

CO:

EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.1
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Bowater

03917.008.015
Catawba, SC No. 2 Recovery
EMISSION CALCULATIONS
Run 1 Run 2 Run 3 Mean
Date 3/31/2010 3/31/2010 3/31/2010 -
Time Began 947 1156 1357 -
Time Ended 1117 1326 1527 -
% Oxygen 7.1 7.1 7.1 7.1
Oxygen Reference Concentration, % 8.0 8.0 8.0 8.0
Total Reduced Sulfur MW= 34.08
Concentration, ppm 2.86 3.02 3.52 3.13
Concentration, ppm @8%02 2.67 2.82 3.29 2.93
KyksseksidisiNg, 2 RB TRS

4/15/2010

105



Client;
Location:
Source:
Method:

RUN SUNVMNMARY

Number 1
Bowater Project Number:
Catawba, SC Operator:
No. 2 Recovery Date:
16 Calibration Number 1

03917.008.015
T. Simpkins
31 Mar 2010

Start Time 09:47 End Time 11:17

Average Measured TRS Conc. 2.82 ppm

Recovery No. 2 - 984 %
TRS Corrected for Recovery 2.86 ppm
Oxygen Conc. 71 %
Oxygen Reference Conc. 8.0 %
Oxygen Correction Factor 0.935
- TRS Corrected for Oxygen 2.68 ppm

SN —
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Client:
Location:
Source:
Method:

RUN SUMVMIMARY

Number 2
Bowater Project Number:
Catawba, SC . Operator:
No. 2 Recovery Date:
16 Calibration Number 1

03917.008.015
T. Simpkins
31 Mar 2010

Start Time 11:56 End Time 13:26

Average Measured TRS Conc. 3.00 ppm

Recovery No. 3 : 99.3 %
TRS Corrected for Recovery 3.02 ppm
Oxygen Conc. 71 %
Oxygen Reference Conc. 8.0 %
Oxygen Correction Factor 0.935

TRS Corrected for Oxygen 2.83 ppm

- IWESTL Ny
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Client:
Location:

Source:
Method:

Catawba, SC
No. 2 Recovery
Calibration Number 1

RUN SUMVMIMARY
Number 3

Project Nurhber:
Operator:
Date:

03917.008.015
T. Simpkins
31 Mar 2010

Start Time 13:57 End Time 15:27

Average Measured TRS Conc. 3.45 ppm

Recovery No. 4 98.0 %
TRS Corrected for Recovery 3.52 ppm
Oxygen Conc. 7.1 %
Oxygen Reference Conc. 8.0 %
Oxygen Correction Factor 0.935

TRS Corrected for Oxygen 3.30 ppm

_5 SOLUTIONSM
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REDUCED SULFUR FIELD DATA

Run 1
Client: Bowater Project Number: 03917.008.015

Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010

Method: 16 Calibration Number 1
Time H.S MeSH DMS DMDS TRS
area ppm area ppm area ppm area ppm ppm
09:47 12 1.34 <2 <1.16 12 1.20 15 0.75 4.05
09:50 16 1.50 <2 <1.16 3 0.70 30 1.00 4.20
09:53 <2 <0.65 <2 <1.16 7 0.94 <2 <0.33 0.94
09:56 7 1.09 <2 <1.16 4 0.74 26 0.95 3.73
09:59 19 1.62 <2 <1.16 S 0.87 13 0.70 3.90
10:02 (A 1.28 <2 <1.16 16 1.36 28 0.98 4.60
10:05 7 1.10 <2 <1.16 <2 <0.58 39 1.12 3.33
10:08 2 0.70 <2 <1.16 <2 <0.58 9 0.59 1.89
10:11 1 1.32 <2 <1.16 7 0.96 36 1.08 4.45
10:14 11 1.31 <2 <1.16 12 1.20 8 0.58 3.67
10:17 <2 <0.65 <2 <1.16 7 0.94 5 0.48 1.91
10:20 10 1.23 <2 <1.16 10 1.09 19 0.84 3.99
10:23 12 1.35 <2 <1.16 9 1.06 16 0.77 3.95
10:26 4 0.84 <2 <1.16 <2 <0.58 18 0.82 2.47
10:29 4 0.83 <2 <1.16 7 0.95 14 0.73 3.25
10:32 3 0.74 <2 <1.16 <2 <0.58 6 0.52 1.78
10:35 2 0.71 <2 <1.16 <2 <0.58 <2 <0.33 0.71
10:38 3 0.75 <2 <1.16 5 0.84 11 0.66 2.91
10:41 3 0.75 <2 <1.16 9 1.06 <2 = <033 1.81
10:44 7 1.08 <2 <1.16 <2 <0.58 <2 <0.33 1.08
10:47 <2 =~ <065 <2 <1.16 35 1.85 <2 <0.33 1.85
10:50 3 0.78 <2 <1.16 11 1.18 20 0.84 3.64
10:53 13 1.41 <2 <1.16 6 0.88 10 0.64 3.56
10:56 <2 <0.65 <2 <1.16 <2 <0.58 27 0.96 1.92
10:59 <2 <0.65 <2 <1.16 <2 <0.58 17 0.78 1.57
- 11:.02 12 1.36 <2 <1.16 <2 <0.58 17 0.78 2.93
- 11:05 18 1.58 <2 <1.16 5 0.83 21 0.86 414
- 11:08 7 1.08 <2 <1.16 <2 <0.58 18 0.82 2.72
11:11 4 0.90 <2 <1.16 10 1.11 17 0.80 3.61
- 1114 <2 <0.65 <2 <1.16 <2 <0.58 <2 <0.33 -
" Averages: 0.89 - 0.66 0.63 2.82

MVESTLEN
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REDUCED SULFUR FIELD DATA

Run 2
Client. Bowater Project Number: 03917.008.015
Location; Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 Calibration Number 1
Time H,S MeSH DMS DMDS TRS
area ppm area ppm area ppm area ppm ppm
11:56 9 1.23 <2 <1.16 <2 <0.58 <2 <0.33 1.23
11:89 12 1.33 <2 <1.16 7 0.95 <2 <0.33 2.28
12:02 16 1.52 <2 <1.16 22 1.53 9 0.61 4.26
12:05 21 1.68 <2 <1.16 9 1.06 <2 <0.33 2.75
12:08 21 1.68 <2 <1.16 4 0.76 <2 <0.33 2.44
12:11 7 1.11 <2 <1.16 8 1.04 <2 <0.33 2.15
12:14 6 1.04 <2 <1.16 <2 <0.58 <2 <0.33 1.04
12:17 1 1.31 <2 <1.16 6 0.92 25 0.93 4.08
12:20 22 1.73 <2 <1.16 8 1.02 9 - 0.60 3.94
- 12:23 7 1.07 <2 <1.16 22 1.53 17 0.79 417
12:26 63 2.64 <2 <1.16 6 0.93 <2 <0.33 3.57
12:29 112 3.34 <2 <1.16 14 1.27 21 0.87 6.35
12:32 19 1.63 <2 <1.16 6 0.88 <2 <0.33 2.52
12:35 5 0.91 <2 <1.16 <2 <0.58 10 0.64 2.19
12:38 5 0.96 <2 <1.16 10 1.1 <2 <0.33 2.07
12:41 17 156 <2 <1.16 14 1.27 24 0.92 4.67
12:44 5 0.94 <2 <1.16 6 0.93 12 0.68 3.22
12:47 4 0.84 <2 <1.16 13 1.24 16 0.76 3.60
12:50 <2 <0.65 <2 <1.16 11 1.18 <2 <0.33 1.18
12:53 <2 <0.65 <2 <1.16 6 0.20 <2 <0.33 0.90
12:56 7 1.06 <2 <1.16 17 1.37 26 0.95 4.33
12:59 13 1.40 <2 <1.16 7 0.98 <2 <0.33 2.38
13:02 6 1.02 <2 <1.16 <2 <0.58 <2 <0.33 1.02
13:05 <2 <0.65 <2 <1.16 5 0.83 10 064 2.10
13.08 4 0.84 <2 <1.16 90 2.73 9 0.60 4,77
13:11 13 1.40 <2 <1.16 11 117 21 0.87 4.32
13:14 6 1.04 <2 <1.16 6 0.89 9 0.62 317
13:17 5 0.96 <2 <1.16 29 1.71 7 0.56 3.78
13:20 7 1.06 <2 <1.16 25 1.62 <2 <0.33 2.67
13:23 15 1.48 <2 <1.16 19 1.44 <2 <0.33 2.92

. Averages: 1.23 - 1.04 0.37 3.00

|
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REDUCED SULFUR FIELD DATA

Run 3
Client: Bowater Project Number:  03917.008.015
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 Calibration Number 1

Time H.S MeSH DMS DMDS TRS
area ppm area ppm area ppm area ppm ppm

13:57 5 0.94 ) 1.74 4 0.80 <2 <0.33 3.48
14:00 3 0.80 15 2.57 <2 <0.58 28 0.97 5.31
14:03 17 1.55 <2 <1.16 <2 <0.58 <2 <0.33 1.55
14:06 17 1.54 17 2.71 9 1.05 20 0.84 6.97
14:09 3 0.78 <2 <1.16 16 1.34 <2 <0.33 2.12
14:12 6 0.99 <2 <1.16 7 0.96 12 0.69 3.33
1415 <2 <0.65 <2 <1.16 <2 <0.58 15 0.76 1.52
14:18 17 1.54 17 2.72 280 4.34 8 0.57 9.75
14:21 3 0.75 <2 <1.16 10 1.13 <2 <0.33 1.88
14:24 11 1.28 11 2.26 <2 <0.58 13 0.71 4.96
14:.27 <2 <0.65 <2 <1.16 58 2.29 11 0.65 3.59
14:30 13 1.39 <2 <1.16 8 1.02 32 1.03 4.47
14:33 9 1.18 <2 <1.16 6 0.90 14 0.72 3.52
14:36 723 7.14 <2 <1.16 <2 <0.58 <2 <033 7.14
14:39 102 3.21 <2 <1.16 3 0.66 9 0.61 5.10
14:42 13 . 1.41 <2 <1.16 <2 <(.58 <2 <0.33 1.41
14:45 6 1.05 8 2.02 14 1.27 17 0.79 5.91
14:48 3 0.76 <2 <1.16 26 1.65 12 0.70 3.80
14:51 5 0.94 <2 <1.16 15 1.31 10 0.62 3.50
14.54 10 1.27 <2 <1.16 26 1.64 <2 <0.33 2.91
14.57 5 0.90 <2 <1.16 <2 <0.58 24 0.92 2.75
15:00 2 0.71 <2 <1.16 <2 <0.58 <2 <0.33 0.71
15:03 6 1.03 3 1.37 <2 <0.58 <2 <0.33 2.40
15:06 4 0.88 8 1.99 <2 <0.58 4 0.43 3.72
15:09 4 0.84 7 1.91 <2 <0.58 <2 <0.33 2.75
15:12 10 1.26 10 2.23 <2 <0.58 5 0.49 4.47
15:15 <2 <0.65 <2 <1.16 <2 <0.58 <2 <0.33 -
15:18 3 0.74 4 1.59 <2 <0.58 <2 <0.33 2.34
15:21 10 1.24 <2 <1.16 <2 <0.58 6 0.52 2.28
15:24 <2 <0.65 <2 <1.16 <2 <0.58 <2 <0.33 -
1.20 0.77 0.68 0.40 3.45

~ Averages:
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RECOVERY DATA

Number 1
Client: Bowater Project Number:  03917.008.015
Location: Catawba, SC Operator:  T. Simpkins

Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 . .

Calibration Number 1  Before Run 1

Start Time 07:46 End Time 09:30

Recovery was run using H,S

Recovery Gas to Probe, Time: 07:46

Peak Areas, mv-sec ‘Average ppm
1003 1176 1184 1121 8.53

Recovery Gas to GC, Time: 08:26

Peak Areas, mv-sec Average ppm
1208 1206 1181 1198 8.77

Recovery 97.3%

MVESTL *IN ey
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RECOVERY DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator:  T. Simpkins

Source: No. 2 Recovery Date: 31 Mar 2010
_Method:. 16

Calibration Number 1  AfterRun 1 Before Run 2

Start Time 11:24 End Time 11:55

Recovery was run using H,S

Recovery Gas to Probe, Time: 11:24

Peak Areas, mv-sec Average ppm
1091 1124 1099 1105 8.48

Recovery Gas to GC, Time: 11:51

Peak Areas, mv-sec Average ppm
1180 1136 1133 1150  8.62

Recovery 98.4%

L\ soLuTionsE
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RECOVERY DATA

Number 3
Client. Bowater Project Number. 03917.008.015
Location: Catawba, SC Operator:  T. Simpkins

Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 .

Calibration Number 1 After Run 2 Before Run 3

Start Time 13:28 End Time 13:53

Recovery was run using H,S

Recovery Gas to Probe, Time: 13:28

Peak Areas, mv-sec Average ppm
1085 1148 1119 1117 8.52

Recovery Gas to GC, Time: 13:49

Peak Areas, mv-sec Average ppm
1151 1151 1111 1138 8.58

Recovery 99.3%

BT —
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RECOVERY DATA

Number 4
Client: Bowater _ Project Number. 03917.008.015
Location; Catawba, SC Operator: T. SimpKins
Source: No. 2 Recovery Date: 31 Mar 2010

Method: 16
Calibration Number 1  After Run 3 Before Run 4
Start Time 1531 End Time 16:08

Recovery was run using H,S

Recovery Gas to Probe, Time: 15:31

Peak Areas, mv-sec Average ppm
1062 1069 1058 1063 8.35

Recovery Gas to GC, Time: 16:01

Peak Areas, mv-sec Average ppm
1117 1116 1119 1117 8.52

Recovery 93.0%

— SN —
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CALIBRATION DATA

Number 1
Client. Bowater : Project Number: 03917.008.015
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 \
Ambient Temp 70°F  Baro. Press. 29.40 in. Hg
Compound H.S MeSH DMS DMDS
Perm. Device ID T-35258 33-35269 19-35275 89-35285
Perm. Rate, nL/min 445 382 294 - 216
Ret. Time, sec - 17.0 31.0 73.0 129.0
1 Flow 85.7 mL/min 5.19 ppm 4.46 ppm 3.43 ppm 2.52 ppm
Time: 07:25 Peak Areas, mv-sec
332 60 150 273
331 57 162 282
327 61 158 271
Average Area 330 59 157 275
2 Flow 31.2 mL/min 14.2 ppm 12.2 ppm 9.41 ppm 6.92 ppm
Time: 07:11 Peak Areas, mv-sec
' 3781 642 1837 3020
3993 685 1840 3116
4091 698 1864 3140
Average Area 3955 675 1847 3092
3 Flow 17.4 mL/min 25.6 ppm 21.9 ppm 16.9 ppm 12.4 ppm
Time: 06:51 Peak Areas, mv-sec
16380 3273 7645 12556
16701 3312 7764 12657
16787 3274 7899 13050
12754

Average Area 16623 3286 7769

VESTL 2Ny
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CALIBRATION SUMNMARY

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16
H.S 1 2 3
Time 07:25 07:11 06:51
Conc. 519 14.2 25.6
Response 330 3955 16623
Calc. Conc. 5.19 14.2 25.6
% Error - +0.0 0.0 +0.0
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.4584 0.7607 >(0.9999 2 0.65
MeSH 1 2 3
Time 07:25 07:1 06:51
Conc. 446 12.2 21.9
Response 59 675 3286
Calc. Conc. 4.50 11.9 22.4
% Error +1.1 -2.9 +1.9
Calibration Curve:  Slope Infercept Corr Coeff Min Area Det Lim
2.5047 0.1369 0.9995 2 1.16
DMS 1 2 3
Time 07:25 07:11 06.51
Conc. 3.43 9.41 16.9
Response 157 1847 7769
Calc. Conc. 3.43 9.39 16.9
% Error +0.1 -0.2 +0.1
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.4475 0.8854 >0.9999 2 0.58
DMDS 1 2 3
Time 07:25 07:.11 086:51
Conc. 2.52 6.92 12.4
Response 275 3092 12754
Calc. Conc. 2.52 6.90 12.4
% Error +0.1 -0.3 +0.2
Calibration Curve:  Slope intercept Corr Coeff Min Area Det Lim
2.4045 . 1.4739 >(0.9999 2 0.33

MVESIL 2 Ny
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CALIBRATION

DATA

Number 2
Client. Bowater Project Number: 03917.008.015
location: Catawba, SC Operator: T. Simpkins
Source:. No. 2 Recovery Date: 31 Mar 2010
Method: 16
Ambient Temp 70°F  Baro. Press. 29.40 in. Hg
Compound H,S MeSH DMS DMDS
Perm. Device ID T-35258 33-35269 19-35275 89-35285
Perm. Rate, nL/min 445 382 294 216
Ret. Time, sec 17.0 31.0 73.0 129.0
1 Flow 75.0 mL/min 5.93 ppm 5.09 ppm 3.91 ppm 2.88 ppm
Time: 17:18 Peak Areas, mv-sec
505 96 165 357
502 94 159 355
503 102 164 354
Average Area 503 97 163 355
2 Flow 28.5 mL/min 15.6 ppm 13.4 ppm 10.3 ppm 7.57 ppm
Time: 16:39 Peak Areas, mv-sec
4455 673 1848 3605
5049 717 1858 3612
4889 702 1843 3617
Average Area 4798 697 1850 3611
3 Flow 17.4 mL/min 25.6 ppm 21.9 ppm 16.9 ppm 12.4 ppm
Time: 16:09 , Peak Areas, mv-sec
15784 1574 8533 12680
16302 1582 8501 13119
16229 1511 85350 13203
Average Area 16105 1556 8528 13000

IMVESIL 2 Ny
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CALIERATION SUMINMARY

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC ' Operator: T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16
H,S 1 2 3
Time 17:18 16:39 16:09
Conc. 5.93 15.6 25.6
Response 503 4798 16105
Calc. Conc. 5.95 15.4 25.7
% Error +0.4 -1.1 +0.7
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.3663 0.8692 0.9999 2 0.58
MeSH 1 2 3
Time 17:18 16:39 16.09
~Conec. 5.09 13.4 21.9
Response 97 697 1556
Calc. Conc. 2.01 14.0 21.3
% Error 1.5 +4.6 2.9
- Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
' 1.9170 0.6454 0.9986 2 0.66
DMS 1 2 3
Time 17:18 16:39 16:09
Conc. 3.91 10.3 16.9
Response 163 1850 8528
Calc. Conc. 3.98 9.84 17.4
% Error +1.8 4.5 +3.1
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.6823 0.6036 0.9985 2 0.77
DMDS 1 2 3
Time 17:18 16.39 16:09
Conc. 2.88 7.57 12.4
Response 355 3611 13000
Calc. Conc. 2.89 7.45 125
% Error +0.6 -1.7 +1.1
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.4543 1.4178 0.9998 2 0.35

ﬂ&m
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PERNMEATION RATE CALCULATIONS

Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. 2 Recovery Date: 31 Mar 2010
Method: 16

To calculate the permeation rate in volume units:
PR = PRug X (Vimot / Winor) X [(460° + T,) / Ts] x (Ps / Pa)
Where:
PR, =Permeation Rate, nL/min
PR,, =Permeation Rate, ng/min
V,a = Molar Volume of any gas @32°F & 29.92 mm Hg = 22.4 Limole
W, = Molecular Weight of compound
Ta Ambient Temperature, °F
T. = Standard Temperature = 492°R
P, = Standard Pressure = 29.92 in Hg

P, = Ambient Pressure, in Hg
To calculate concentration: C=PR,/F,
Where: .
Cc = Concentration, ppmv
PR, =Permeation Rate, nL/min
Fa = Diluent Flow Rate, mL/min

T,=70°F P,=29.40

H,S8: Device T-35258 PR, = 817 ng/min Wit = 34.08
PR, =617 x (22.4 / 34.08) x [(460 + 70) / 492] x (29.92 / 29.40)
= 445 nL/min
MeSH: Device 33-3526% PR, = 748 ng/min Wi = 48.11
PR, =748 x (22.4 / 48.11) x [(460 + 70) / 492] x (29.92 / 29.40)
= 382 nL/min
DMS: Device 19-35275 PR, = 743 ng/min Wit = 62.14
PR, =743 x(22.4/62.14) x [(460 + 70) / 492] x (29.92 / 29.40)
=294 nL/min
DMDS: Device 89-35285 PR, = 828 ng/min Woo = 94.20
PR, = 828 x (22.4 / 94.20) x [(460 + 70) / 492] x (29.92 / 29.40)
=216 nL/min
H.S MeSH DMS DMDS
Permeation Device ID T-35258 33-35269 19-35275 89-35285
Permeation Rate, ng/min 617 748 743 828

- Permeation Rate, nL/min 445 382 294 216

MVESTU N
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INSTRUMENT DATA

Client: Bowater Project Number:  03917.008.015
Location: Catawba, SC | Operator: T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010
Method: 16 '

File: C:\DATA\Bowater- Catawba, SC\Compliance 2010\No. 2 RB 033110.trw
Computer: WSAUBG1 Trailer: 261

Analog Input Device Keithley KFCMCIA 16Al Card

Sampling Rate %, sec Data Interval 0.5 sec

Gas Chromatograph Shimadzu GC-8a

Pressure Flow

Gases Sample Loop 5"

~_Ppsig mL/min Temperatures |
H, 30 50 Column 100°C 30:“"‘“; sggged
Air 30 60 Detector 120°C . t°;m" o
Carrier 50 30 etector Range

Injection Cycle

Length 180 sec

Valve Timing  Time, sec
Inject 0
Load/Backflush 90

Injection is triggered by internal clock

Integration Parameters

Signal threshold 0.67 mv
Peak detection window +15 sec
Minimum peak area 2 mv-sec Minimum peak height 1 mv above baseline

Dynacalibrator

Chamber Temperature 50.0°C
Ambient Temperature 70°F
Barometric Pressure 29.40 in. Hg

SOLUTIONSEN
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RUN DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010
. 02 CO2
Time mv % mv %
TRS Run 1

11:25:57 282 7.1 165 12.7

11:26:12 281 7.0 153 125

11:26:27 281 7.0 153 125

11:26:42 281 7.0 152 124

11:26:57 282 7.1 186 127

11:27:12 282 71 185 127

11:27:27 282 7.1 165 12.7

11:27:42 282 71 156 12.8

Avgs 282 741 154 126

‘§m 122



RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010
. 02 CO:2
Time my % mv %
TRS Run 2
13:26:.40 282 7.1 154 126
13:26:55 282 7.1 154 12.6
13:27:10 282 7.1 152 124
13:27:25 282 7.1 152 124
13:27:.40 282 7.1 152 124
13:27.55 282 71 152 124
13:28:10 282 7.1 152 124
13:28:25 283 7.1 152 124
Avgs 282 71 153 125

_%Smm 123




RUN DATA

Number 3
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 - Date: 31 Mar 2010
. 02 CO:
Time mv % mv %
TRS-Run 3
15:31:39 285 7.1 154 12.6
15:31.564 285 7.1 153 125
15:32:09 284 7.1 152 124
15:32:24 285 7.1 152 124
15:32:39 285 7.1 152 124
15:32:54 285 7.1 152 124
15:33:09 285 7.1 152 124
15:33:24 285 71 152 124
Avgs 285 741 152 124

-§mm 124




CALIBRATION DATA
Number 1

Client: Bowater Project Number: 03917.008.015

L ocation: Catawba, SC
Source: No. 2 Recovery

Operator: T. Simpkins
Date: 31 Mar 2010

Start Time: 10:33

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
- Zero - 11
10.2 CC42605 401
20.2 XC0250608 788
Curve Coefficients
Slope Intercept Corr. Coeff.
38.46 10 >0.9999
CO:

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 18
10.2 CCA42605 128
20.1 XC025060B 234
Curve Coefficients
Slope Intercept Corr. Coeff.
10.77 : 18 >0.9999
JY
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CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Calibration 1 Date: 31 Mar 2010

Start Time: 10:33

02
Method: EPA 3A
Span Conc. 20.2 %

Slope 38.46 Intercept 10.2
Standard Response Result Difference Error
% mv % % % Status
Zero 11 0.0 0.0 0.0 Pass +
10.2 401 10.2 0.0 0.0 Pass “
20.2 788 20.2 0.0 0.0 Pass v
CO:

Method: EPA 3A
Span Conc. 20.1 %

Slope 10.77 Intercept 18.1
Standard Response Result Difference Error _

% mv % % % Status
Zero 18 -0.0 -0.0 -0.0 Pass v
10.2 128 10.2 0.0 0.0 Pass v
20.0 234 20.0 0.0 0.0 Pass

VP
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METHODS AND ANALYZERS

Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Date: 31 Mar 2010

File: C:\Dafa\Bowater— Catéwba, SC\2010 Compliance CEM files\No. 2 recovery bag samples.cem
Computer: WSAUB60 Trailer: 261
Analog Input Device: Keithley KPCMCIA 16Al

Channel 1
Analyte Oz
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No.  Servomex 1440; SN 0144001/4303
Full-Scale Output, mv 1000
Analyzer Range, % ' 25.0
Span Concentration, % 20.2

Channel 2
Analyte ‘ CO:
Method - EPA 3A, Using Bias
Analyzer Make, Model & Serial No.  Servomex 1440; SN 0144001/4303
Full-Scale Output, mv 1000
Analyzer Range, % 25.0
Span Concentration, % 201

‘-.%mg 127
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NO. 3 RECOVERY FURNACE
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PARTICULATE MATTER

K\03917 BOWATERW08 CATAWBAWISREPORT\BOWATER CATAWBA AFPR 10 COMP REPORT.DOC

16 April 2010 9:30 a.m. Version
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Bowater 03917.008.015

Catawba, SC No. 3 Recovery Furnace
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 4712010 o~ 47/2010 ¥ 4/7/2010 -
Time Began 1413 1541 L~ 1718~
Time Ended 1516 1643 .- 1822~
INPUT DATA
Sampling Time, min (Theta) 60.0 .~ 60 «~ 60 (3]
Stack Diameter, in. {Dia.} 127.00 .~ 127.00 127.00 o 127.00
Barometric Pressure, in. Hg (Pb} 29.46 v 2946 2946 ¢~ 29.46
Static Pressure, in. H20 (Pg) -1.25 -1.25 .« -1.25 - -1.25
Pitot Tube Coefficient {Cp) 0.84 . 0.84 - 0.84 - 0.84
Meter Correction Factor M 08770 .~ 0.9770.~ 09770 0.9770
Crifice Calibration Value {Delta HE) 1.8830./  1.8830.- 1.8830+ 1.8830
Nozzte Diameter, in, (Dn) 0.215 0.215 - 0.215 0.215
Meter Volume, ft*3 {(Vm) 38.959 . 39.077.~  3B.365.- 38.800
Meter Temperature, °F (Tm) 88.4.~ 92.6 .~ 91.2 o 90.7
Meter Temperature, °R (Tm-R) 548.4 552.6 551.2 550.7
Meter Crifice Pressure, in. H20 (Delta H} 1353~ 1.346 1.306 1.335
Ave 8q Rt Orifice Press, (in. H20)A4 ((Delta H)Y2)avg) 1161 11658 1.140 1.153
Volume H20 Collected, mL (Vic) ' 217.0v 242 11~ 2251 v 2281
C0O2 Concentration, % (CO2) 3.1+ 13.4i- 13.3 ~ 13.3
02 Concentration, % (02) 6.6v 6.4, . 6.6 6.5
Ave Sg Rt Velo Head, (in. H20)"% {(Delta P)¥%)avy) 1.147 - 1.128 - 1126 - 1.134
Stack Temperature, °F (Ts) 363.9v 3644  366.3.7 364.9
Stack Temperature, °R (Ts-R) 8239 824.4 826.3 824.9
Parficulate Collected, g (Mn) 0.0543+«  0.0497 +~ 0.0557 +~ 0.0532
CALCULATED DATA
Nozzle Area, in’ {An) 3.63E-02 3.63E-02 3.63E-02 0.04
Stack Area, ft* (As) 87.97 . 87.97 87.97 87.97
Stack Pressure, in. Hg (Ps} 29.37 29.37 28.37 29.37
Meter Pressure, in. Hg (Pmy} 29.56 29.56 20.56 29.56
Standard Meter Volume, ft* (Vimstd) 36.191 36.024 35.454 35.890
Standard Water Volume, ft° (Vwstd) 10.214 11.396 10.595 10.735
Moisture Fraction (Measured) (BWS) 0.220 0.240 0.230 0.230
Moisture Fraction (lower sat/meas) (BWS) 0.220 0.240 0.230 0.230
Mol. Wt. of Dry Gas, thfib-mole (Md) 30.36 30.40 30.39 30.38
Mol. Wt. of Stack Gas, Ib/ib-mole (Ms}) 27.64 27.42 27.54 27.53
Average Stack Gas Velocity, ft/sec (Vs) 82.98 81.96 81.73 82.22
Stack Gas Flow, actual, fi/min (Qa) 438005 432600 431382 433996
Stack Gas Flow, Std , ft*/min (Qs) 214789 206517 208228 209845
Isokinetic Sampling Rate, % (%l) 98.0 101.5 99.0 99.5
Particulate Conc @ Std Cond, gr/it’ (Cs) 0.023 0.021 0.024 0.023
Particulate Conc @ % 02, grfit” 8 (Cs ) 0.021 0.019 0.022 0.021
Particulate Emission, [b/hr {PMR) 42,615 37.676 43.259 41.18
Cafibration check {(Yga) 0.9797 09773 0.9789 0.979
Percent difference from Y 0.17%
/"

KAy No. 3 RF SUMM 4/12/2010 130



131

me w396 YeCle

YN Jﬁﬁ-.m,AT_ _.o.mp—u DW\-._.. /)F.F /dAx./ SIIINSHOVSHNEISK SHISWNYA
tﬂ& TF C m. ¢ r.vwsw v )ﬂnﬁ WZ& SUBWWIOD \I_mn_ ubg Bay
i M2 Jos P . , T RNIEALR
oBA XEW aemws_ xmém_s_‘ ¢ m__\.,w_m_r 7 / _E;N“m / W mnw,um / owawzw_ﬂmam 4 _._Amm_\m”_m@,w n_;__M_m,n_ ubg Bay .

£ iy {ar| <a7] ©}) ok ALl oAVRI[ IR Ch'{ NGl o9 zk
£ AG | 2T herl L8 yL b e -8 oA gis "
(4 S ¢aC| vz uE 84 hA T oy, =371 oA 55 o
4 NS <hr| EST] L% L3 WA EL BRI 081 528 5
4 &S LA¥| ST 44 8 I VAL Lwe Tl S5 05 2
<) ST Y4 ol W kY ! o’ 51y 1
i) RSY| L8 | <L AT A U] <P o 3
9 £sT| b% oL hag < 5 LAt o gzy g
N cael §% VY €A +£18 <11 < ov y
A \sy| 538 Y TAL [ € ¢R STl T\ It g
9 ST B¢ (4 (s £’ % AN el g€ g
9 AP A] AL R ag 'S4 =T A AR s T g
) tsy £% th ﬂﬂﬂ KT 3¢ SsaQ Lhin| o gl
A oSy £8 k) T&M VEX (A ¥ | g1z 5
) L4 Y \y e =og e 1 SE 7 0y
%) Syl 04 'L £9C Lgl 71 e’ gee 6
9 Az 8 32 S L <1 RC1 0z B
] cqr| 532 % A AcE | Re | SY1 o I
i oYl S4 29 SHe \P ik €£E7 | oy’ | . 5l 9
) ST SR | 89| ool SRl &L SH 521 5
) R4 £33 Sal Yol RO g or v
A TS S48 NE Sng < 'b%) RN Rl . N €
) T : < E9 Tl Chl S S z
) \&o 7 b SN ('l _ T 7

¢ 8suodsay afueyn dwa | ¥e Sid esionBr] |BjoL (2.) dway usiquiy loiadg
{2 v+ ledrsseg ew] sjdweg 96z (BH )} ssead ‘oieg
dwa } sousiejey (M) #em15 Jo oy {BHwsseigones  OLOZ /2 udy ajeq sdweg
i dwa ) xog ejapw {w] eig afgzop Bay : {4o) dwa ] 1232y uoneSO/e0IN0g
}8g Js8l-ald BoayD dway al &ZZoN (4,) aunjesadwa N ql seq
LS poofi jesip wRkaYe0]) 101 1o/ A9 % ‘20 o Qi pouisy 1831
poob jond Q) Bdnusouay ) ¢ 109 oA A % ‘20D ~4da QI'oN uny

{BH U @ oeug yee [ersiey aqolg (B) |96 ealtg 2§ egmee] ql 907 ‘dwes

AnE urel] sjdwesg yiBus # gl 2q01d (i) jop, JeBudu dl 8unog/epoly

teulq o d4-pIK [enu) H28YY e £88'L HiPg Hog =P : BINSION % N Qi wefoid
: 160 A *0g=El. palwnssy #FOM

10R8 zZL oV gl #og 1B . SUORIPUCD YoBIg . wagd

e (rodeg » z-:&.v 3&—:0_?_&@ -m @oaavz<mﬁ . LHHHS VLVA Q'TAI4 UHH@ZEOWM



132

V424 Y0438y

9@4 AN .SJNQAT. I.H.//OP 0ST ’ !0./
, <l SINVETERDONES SHTDVNYA
vﬁ _i Jd Q Aw& _...w pm /J ’JN ﬂﬁnw. ‘SJUBIIOYD \_._ _chfmcm m_.fe. \fn\_ﬂ\
| TR AN I AR AN
OBA XEN dwayl xep | Xewun XN uti Bay $] Bay aNoA B0 H el Bay o B)|aQ Bbg Bay

£ 1 vs | A7) \ay ] <Th | 4% NAC | AEL LR ag | cg | EEYIEE 2t

£ S [ ez ST € "y £ AR AT 1l g8 h

+ LS 1ANT ST <) AL £0¢ Lol £E cq’ | S5 ol

£ LS Y87 Vo7 <L Ny 40 - 4ue | ['REN NS 528 5

£ | 85 Va7 st €Y Ay tag %t NT© ! 05 g

£ | RS Va7 Yz P £AC]T e AT\ Al 5oy L

* | 86 ] ¢ 967 W | b | _Ea¢ R a1 [ opd 57 5

€ £s \ Y| 45t B AL | €8¢ 4 [Tl g’ | 52y g

. £S < &7 A 'Y Sy 498 Vgl £1-'1 Ch’l or 4

£ | 3S 7T bhZ \L S ARC bt S <kl §IE 3

+ VS 9] °n7] - Y S nag £ £ TR S z
£ ) VAZ]__°9¢ VS oy RACT VAT 31"\ SER! SENEEE b A)

£ | t5 |. Y97 \" T VY L1 sng EIAET $5°1 S WHT| o 7

£ £5 (5C| TSt ) Y A X TTH AW T glz b

£ < AT Uivz al, W W< A Y& ? Qs 5z oL

£ | €5 [ a7 Tt oL | Wy [ A% LN L S| Gz G

5 25 \NT _RT ol Wy | ¢ AL P ¢l 02 8

N | T RE | THT WeT] 0% WL eag £ £¢ 1 e sl 1

) eC | IHT sz @) Y +<0¢ VAT AT SN St 5

N LS “at| ¢NT|[ OL b ~A" Al M C Szt S

A | ¥s | 192 Cay| _°b | TL 1A VAT 38 T ST o b

il <9 lkif4 ¢hzl @k \y \AC A uS | Ve S 51 €

< ) LS7] w97l ©b oY Vag” ¢ %9 Al 1l § g
7y S 9 i L3 1y : K <SSR 5¢ K

¢ 9sundsey sfiueyy dwa | ¥Z Sid @sienel |, ejol 4,) dwa ] eiguy i0Iad

(& #+)edrsseg 0g swil edweg (BH ) ssaug -ozeq

duis | soustajey 088 (M) Homg jo earg (0% ) ssa1g onets ajeq ajduieg

S i dwa| xog ey [w) e1g Bj220p BAy [4o) dwa § Jogapy UoEs0/a0In0g

189G 189-al ¥oayo dwes) Gl S[ZZeN § {4, aunyesadws | aisieq

poch jesig USOYROT 100 1o/ £Q % ‘20 Ql POyl 1581

Poos 1ollg g} |jdnoacuiay | #10%d 10A A % 200 aron uny

{BH u) @ xo8uD xea] [BUSIR )Y 3G0I (6) 196 2ol 15 “egmeiR] al 907 dweg

r () ures; edwes wbue 7 i agoid () jop, J8Buiduy Q1 somnog/epoN

jeul{ - o 4-plIA [eny) S)98UD ¥eaT] £08°1 HieQ#og el SUNISION % N Qi walold
5900 i +amen ey ] potinsey

: . : IHpuc) yoelg a9

| e oo ~ (rodeg 29 ding) agemonae - 5 POy V4T LITHS VIVA ATI DILLANDIOSI




133

1398 Hoe 80T

<0 [ oP/J.,. ¢ A. -
Vaoh > //A. _Qmu o - ; C\-\"| . n.(ﬁ)@ / SOMITENIER SHIBVMYA
(i3snig 9L s 7Y 399 suowuon) 4yjaq ubs by
T [ 9gsst Oerd <" \Y SO, Sae 8% |, DOT\ [ ATV
dwa) xew | xepuiv XePW/UIN wij Bay S| Bay mB\:_o> [l50:18 H etlaq Bay 4 ejog ubg Bay
=y TAY By 1Y b Q AAC| E/E LR bty e hy Yy \ 09 zt
eSS V4 Y4 VY L5 +AC STHN WS S| §is L
S | <37 <7 1y <l [ ERC Lol DM g’ _ | ol
€5 | =T 0T Iy LS 5T Ry TR’ 529 6
LS vz eS| S| L | SAC]  VEET| Wi ch = °
s <\Z \SY Iy L ¢ Sk [1EHY <kl gLy L
<< 7 hsT L X3 SHC B{E AN o1 ¥ )
TS5 caz| (ST ¥y by Rl ¢kl ! ¢yl g2y 5
S | =hT 4 R | FEY" g el (A N e [ v
TS AT {ay Qb lny, 1A XA LA\ < g8 €
hNE 7| Az *Y by AT 2 ™Y L'l =211 T z
0 \AT|  KST ) LI 9 LUl PN A EE L]
o ‘ay| <92 ¢b 5 snc] Sigha N T bkl  oe zt
5 CAr| L7 <4 by -~ N = 4R 4N <1 gl m
TS AT €hZ| <% 47 iy L1 AN < 52 0t
<< <Y £57T| <% [ £0¢ ' g N L& ST 52z )
XS | <oz | —=sz| <y | <y gaC| 2950 (<71 el i :
s N7 ¥S7 ch Vd B VSl 1744 (S &4 L
TS {1 oy 9y ey LT £+ €S| LA el 51 9
=< a7 | <©%r| <L L9 VA, CWel| =T oA TFD) g
LS | 197 857 <% px DG, [RETI T4 S¢7 o ¥
<5 [ 10T 84Sz el QY YAC ¢ A ¢ h 52 €
(7= A < _ ‘ =5k St 5 z
1 _ L

¢ asuodsay abueyy dway A Sid asieABl] [BJ01 (49 duws | JustgLUy - k1 wjetadp
{2 -#+) ypssey 09 sl e|dures . @Ee {BH uy) ssaig -oreg
dwa) aguaisjey 0’88 [H) =15 o mary (02 W) ssaxg aneyg aleq sjdwes
dwa | xog 129 (L] 21 91220} Bave (30 dusa | 1o uolesc2ames
198 159 1804 g8 Jsai-aid Yoeyp dwey Qi 81zzoN (4.} aanreradwas al sleq
= , 7 JEmEE Hage : poob jesi) WSR3 i oA 49 % ‘20 G al pouisly 1saL
poob jolld @l sgnoacuiay § / 10lld 1o/ 49 % ‘20D “USAH L QroN uny
(BH u) @ »oeug yean [enRiE 9301d (B) 186 exqig a5 equeie] al 007 dueg
{ M} ues L sidwes wbuaT # g eqoid (w) jon, JeBuiduwy } Q1 82snog/BpoN
feuld Juiod-piy len| . SH2AYD Mea] T Hleg xog saiep 17 SNISIAN % -¥N ai103loid
Joped Y 4180 | Axogeey paLINSsy FOM
7L OV o Q| %og 1map . SUCIPUOY YIRS , : sl

TPT . (aedeg p dng) spemoneg - § POWIIN VA LHAHS VILVA ATI DLLANDIOSI




SAMPLE RECOVERY FIELD DATA
EPA Method 5 - Particulate (Pulp & Paper)

Client Bowater W.O. # 03917.008.015

Location/Plant Catawba, SC Source & Location No. 3 Recovery
RunNo.  Owsf Sample Date 7 A{L. 1> Recoveerate It
Sample |.D. _ pa-14 §S Analyst .2 Filter Number 3814 & 5
lmpinger
1 2 3 4 5 6 7
Contents | DiH20 Di H20 Empty / / J i
Final 1d o Jo & O / / / / H5%.4
Initial 100 100 0 / / / / | 5.9
7 . ‘
Gain | 285 & o / [ [ 205 | do0 | 2%
Impinger Color Labeled? /
Silica Gel Condition \/ Sealed? 7
RunNo. j¢9 Sample Date 7 Af Ao Recovery Date AT
SampletD. PA-/Y (% Analyst 3 Fitter Number P4~ /7§
- Impinger
1 2 3 4 5 6 7
Contents Di H20 Di H20 Emply / / /

Final | 33k | JO [, / / /1 / | 559
Initial 100 100 4, / / / 1/ 3N,.0 | 242,

Gain Zl(a o \ / / / A32 1o. | %f,mv

¢ [

Impinger Color \/ Labeled? \/

Silica Gel Condition v Sealed? Y _

Run No. j_llﬁfﬁ _ Sample Date TR/ D Recovery Date R
Sample I.D. EB -1430 Analyst w2 Filter Number PA~ 1443 3

_ Impinger
1 2 3 4 5 6
Contents Di H20 Di H20 Empty /

Final | 50§ | Jo§ ) / / /
Initial 100 100 0 / / /

Gan |AO§ 3 O / / / / g3 Lo ]rsa

Impinger Color \j Labeled?
J L
Silica Gel Condition : ) Sealed? /

Check COC for Sample IDs of Media Blanks
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Deterrt;\iriation of Stack Gas Velocity - Method 2

032517 eet.0i 5

_ cient (5O Y Ef.’. : operator B0 A [ L Pitot Coeff (Cp)| 557
Location/Plant C T AsZp S e 5 pate 1 Afelo Stack Area, ft (As) '
souce B3R ec V% W.0. Number Pitot TubeThermo D~ 13~
Run Number] PRE. Lin
B Time 12y 0
Barometric P.‘-ﬁss, inHgPRy | AKX L[ b “
Static Press, inH0YPstatic)| ], 1.5
Source Moisture, %_,':(BWS] 'Z_L\‘
v 0% )
€O %
Cyclonic Flow _ Leak good ? Leak Check good ? teak Check'good 7
Determination Traverse Location YJ N YIN YiN
Angle Source Source Source )
Delta P at | yeilding zero Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P {Ts)
s \ 1\ [Dey
2 Lys 2k
; s [l
y 1 as 362
3 1S e
# Lo Ju)
38 [l
F 1140 [Jex
9 bbo [
K o D>+
1\ TE I
o So  |3ex
& \ IR ET
% 1,33 13w
3 I leta (B>
“ .28 [26
T 3o (362
o | 1la 3L
T 2o [JbX
9 2SS [ Je™
L2 .29 D%
1y | ) } a \
L 0.85 | Dl
Avg Angle | AvgDeitaP & Temp | 1< Alp S~
ag et | P 1R\
Average gas stream velocity, fifsec. S ‘ . “f t‘f
Vol. fiow rate @ actual conditions, wactimin | ) AR 8 2 %~
Vol. flow rate at standard conditions, dscfimin |2 8.5 ?Q s
MWd =(0.32* 07)+(0.44 *c07)+ 0.28* (100~ (cO2+02)) where:

MWs = (Mwd* (1- (BWS/ 100))}+{18* (BWS/100))
. Tsa=Ts+460
Ps = Pb+ (Pstatic/ 13.8)

MWd = Dry molecutar weight source gas, Ib/ib-mole.
MWs = Wet molecular weight source gas, Ib/lb-rmaole.
Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ftfsec.

Vs = 85.49 * Cp* avg vDeltaP * /Tsa/(Ps*MWs)
Gsfact)=60*Vs*As

Qs(std) =17.64 * (1- (BWS/ 100))* (Ps/Tsa)* Qs(act)
Comments

4

48

Method2

Qs(act).=Volumetric flow.rate of wet stack gas at actual, _
Qs(std) = Volumetric flow rate of dry stack gas at standard

conditions, dscfimin
MANAGIERS % S mNEmL‘INﬂG
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Sample and Velocity Traverse Point Data Sheet - Method 1

Methodl.xls

Client Bowater Operator TS
Loaction/Plant Catawba, SC Date 7-Apr-10
Source Nos. 3 Recovery W.0. Number 03917.008.015
Duct Type Circular {1 Rectangutar Duct Indicate appropriate type
Traverse Type Particulate Traverse [ Velocity Traverse
Distance from far wall to outside of port (in.) =C| 139.00 Flow Disturbances
Port Depth (in.) =D __12.00 Upstream - A (ft}
Depth of Duct, diameter (in.) = C-D Downstream - B (ft)
Area of Duct (f) Upstream - A (duct diameters) -
Total Traverse Points Downstream - B (duct diameters)
Total Traverse Points per Port 1
' Rect 2r Ducts Onl Diagram of Stack
ectangular Duc n -
g y . ’ E_\ o wl—% oot
Width of Duct, rectangular duct only (in.) A ‘
Total Ports (rectangular duct only) o
Traverse Point Locations
R, |
Distance from - ;ﬁ
Traverse Inside Duct Distance from -
Point | % of Duct Wall (in) Qutside of Port {in) i
1 21 2.7 14.7 -
2 6.7 85 205 | -
3 11.8 15.0 27.0 Duct Diameters Upstream from FTow Disturbance* (Distance A)
0.5 1.0 1.5 2.0 25
50 | T | | ] | |
4 17.7 225 34.5
5 25.0 318 43.8 a Higher Number is for 'y Dleturbance
- 40— Rectangular Stacks or Ducts :
6 35.6 45.2 57.2 ry
T Meag;;r;nenl
7 64.4 81.8 93.8 ag|l—  Particulate Traverse Points B '
24 or 25 1_ Cisturbance
8 75.0 95.3 107.3 -
9 82.3 104.5 116.5 2 Velocity Traverse Poinis 16 i ]
Stack Diameter > 24 inches
10 88.2 112.0 124.0 12
ol emPonlel A Il o
isturbance (Bend, Expansion, L.ontraction,
H 93.3 118.5 130.5 etc) Stack Diameter = 12 - 24
12 Q7.9 124.3 136.3 0 | | | | |
- - 2 3 4 5 6 7 8 9 10
Equivalent Diameter = (2*L*W)H{L+W) _ ) )
Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Locafion Percent of Stack -Circular Traverse Point Location Percent of Stack -Reciangutar
Number of Traverse Points Numberof Traverse Foints
I 2 |31 4153617 g9 [w]|n| 1 | 3] 4 EEEERERE Foct ]
1 14.6 67 44 ¥ 6 21 eclangular
: 7| 3 : T ; 1671125 | 100] 83 Stack Points
s 13 . & Matrix
v L vLE 9 -3x3
o0 e ol 12-4x3
o3 refd 16-4x4
sal b salb 20-5x4
e tl 7 atly 26-5x5
H 'Tg 30-6x5
NI K 36-6x6
i i i 42-7x6
n 5 49-7x7
t t

% S JLTANTS

Copyright Roy F Weston Inc Oct 1998PV.
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02917 008015

Determination of Stack Gas Velocity - Method 2

_ Client @Ou NN operator W /U Pitot Coeft (Cp)_+ 51
LocationPlantCYT AV SA, S pate INPRI o Stack Area, # {As)
sourca B3 fer Bup W.O0. Number 939 1 - Pitot Tube/Thermo 10 _f - | L
Run Number fer-(s5m
Time, )
Barometric Press, in Hg (Pb}
Static Press, in Hz0 (Pstatic)
Source Moisture, % (BWS)
O, %
COs, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location ¥IN Yi N ¥YI'N
Angle Source Saurce Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Delta P {Ts) Delta P (Ts) Delta P. (Ts)
D ga A \
o [ 3 ' A
D[ &
0 < -
D O I
V1D L
O | 9 4
O 1N 5
o O A
() o 12
) - Ll
% 7 (-
> | § | % \
o | 5 >
o > 3
O 0 H
o 0 5
o D ¢
O () )
e | O 5
[#) c 4
O g 1o
O 5 A
R g (v
Avg Angle Avg Delta P & Temp
avg /DeftaP
Average gas stream velotity, fiisec.
Vol. flow rate @ actual conditlons, wacf/imin
Vol. flow rate at standard conditions, dscfimin
where:

MW =(0.32* 0+ (0.4 * o)+ (0.28*{100 - (CO2 +02))

MWs = (MWd* (1- (BWS/100)))+ (18 * (BWS/100)}

Tsa = Ts+ 460

Ps =Pb+ (Pstatic/13.6)

Vs = 85.49 * Cp* avg +/DeltaP */Tsa/(Ps* MWs)
Qslact)=60* Vs* As

Qs(std) = 17.64 * (1— (BWS/ 100))* (Ps/Tsa)* Qs(act)

Comments

Method2

MWd = Dry molecular weight source gas, ib/lb-mole.
MWs = Wet molecular weight source gas, Ibflb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, fifsec.

Qs{act) = Volumetric flow rate of wet stack gas at actual,
Qis(std) = Volumetric flaw rate of dry stack gas at standard
conditions, dscffmin

DEGKINERSICONSULTANTS:

Copyright Roy F Weston Ing Oclober 1998
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Bowater ¢3917.008.015

Catawba, SC No. 3 Recovery Furnace
EMISSION CALCULATIONS
R'un 1 Run 2 Run 3 Mean

Date 4/7/2010 4/7/2010 4/7/2010 -—
Time Began 1413 1541 1718 -
Time Ended 1516 1646 1823 e
Volumetric Flow Rate, (Qs), DSCFM 2.15E+05 2.07E+05 2.08E+05 2,10E-+05
BWS 0.220 0.2490 0.230 0.230
% Oxygen 6.6 6.4 6.6 6.5
Oxygen Reference Concenration, % 8.0 3.0 8.0 8.0
Nitrogen Oxides MW= 46.01

Concentration, ppm 56.0 63.0 59.0 59.3

Concentration, ppm @8%02 50.5 56.0 53.2 533

Emission Rate, Ib/hr 86.2 93.2 88.0 89.1
Sulfur Dioxide MW= 64.06

Concentration, ppm < 02 < 0.9 < 0.3 < 0.5

Concentration, ppm @8%02 < 02 < 0.8 < 0.3 < 0.4

Emission Rate, Ib/hr < 04 < 1.9 < 0.6 < 1.0
Carbon Monoxide MW= 28.00

Concentration, ppm 77.0 139.0 143.0 119.7

Concentration, ppm @8%02 69.5 123.7 129.0 W74

Emission Rate, 1b/hr 72.1 125.1 129.8 109.0

KRR ER NG 3 RF cem 4115/2010 139



RUN SUMMARY

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
02 CO: co NO«x SO2
Method EPA 3A EPA 3A EPA 10 EPATE EPA 6C
Conc. Units % % ppm ppm ppm
Time: 14:13 to 15:16
Run Averages
6.7 13.1 75 55 0.4
Pre-run Bias at 11:19
Zero Bias 0.2 -0.1 1 -1 0.1
Span Bias 10.2 10.1 431 121 45.1
Span Gas 10.2 10.2 456 125 47.2
Post-run Bias at 15:16
‘Zero Bias 0.2 0.0 - 5 -1 0.4
Span Bias 10.1 10.2 430 123 45.1

Span Gas 10.2 10.2 456 125 47.2
| Averages corrected for the average of the pre-run and post-run bias

6.6/ 13.17 777 56/ 0.27

w
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RUN SUMMARY

Number 2
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
: 02 CO: co NO, - SOz
Method EPA 3A EPA 3A EPA 10 EPATE EPA 6C

Conc. Units % % ppm ppm ppm

Time: 15:41 to 16:46

Run Averages

6.4 13.3 - 136 61 1.3

Pre-run Bias at 15:16
Zero Bias 0.2 0.0 5 -1 0.4
Span Bias 10.1 10.2 430 123 45.1
Span Gas 10.2 10.2 456 125 47.2

Post-run Bias at 16:47
Zero Bias 0.2 0.0 7 -2 0.4
Span Bias 10.0 10.0 431 124 445
Span Gas 10.2 10.2 456 125 47.2

Averages corrected for the average of the pre-run and post-run bias

6.4/

1347

1397/

637

0.9

@
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RUN SUMMARY

Number 3
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
- 02 CO: co NOx 80
Method EPA 3A EPA 3A EPA 10 EPA7E EPA 6C
Cong. Units % % ppm ppm ppm
Time: 17:18 to 18:23
Run Averages

6.6 13.1 139 58 0.7

Pre-run Bias at 16:47
Zero Bias 0.2 0.0 7 -2 0.4
Span Bias 10.0 10.0 431 124 445
Span Gas 10.2 10.2 456 125 47.2

Post-run Bias at 18:24
Zero Bias 0.2 0.4 5 -1 0.5
Span Bias 10.1 10.2 431 123 46.3
- Span Gas 10.2 10.2 456 125 47.2

| Averages corrected for the average of the pre-run and post-run bias

6.6/ 13.3 7 1437 59 ¢ 0.3 ¢
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RUN DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
-T' 02 CO: CO NOx SOz
ime o o
myv Yo mv Yo mv ppm mv  ppm mv  ppm
_ Port B- pt1
14:14 278 6.7 158 13.1 153 99 1785 52 88 04
14:15 275 6.6 158 13.1 135 82 1803 53 88 0.4
14:16 280 6.8 157 13.0 142 89 1773 52 92 0.4
14:17 278 6.7 159 131 149 95 1780 53 80 0.3
14:18 282 6.8 157 13.0 115 63 1808 53 90 0.4
pt 2
14:19 281 6.8 158 13.1 141 88 1820 53 88 0.4
1420 280 6.8 157 13.0 146 92 1766 52 89 04
14:21 277 6.7 158 13.1 170 115 1796 53 87 04
14:22 281 6.8 157 13.0 105 53 1771 52 85 04
14:23 280 6.8 157 13.0 134 81 1753 51 85 0.4
pt3
14:24 277 6.7 156 12.9 132 79 1790 53 91 0.4
14:25 277 67 157 13.0 150 96 1829 54 86 0.4
14:26 277 67 155 128 136 83 1804 53 84 0.4
14:27 283 6.9 154 127 104 52 1822 53 86 0.4
1428 279 6.7 157 13.0 106 54 1820 53 85 0.4
pt4
14290 285 69 154 127 98 46 1826 54 85 0.4
14:30 285 69 154 127 85 34 1828 54 87 0.4
14:31 278 6.7 156 129 138 85 1788 52 82 0.3
14:32 283 69 157 130 125 72 1788 52 83 0.3
14:33 281 6.8 157 130 174 119 1796 63 81 0.3
pts
14:34 276 8.7 160 132 287 228 1829 54 85 0.4
14:35 278 6.7 158 131 157 103 1798 563 82 0.3
14:36 278 8.7 160 13.2 139 86 1823 54 86 0.4
1437 278 6.7 158 131 133 80 1854 54 83 0.3
14:38 276 6.7 159 131 136 83 1860 65 87 0.4
pt6
1439 275 66 159 131 171 116 1894 56 86 0.4
1440 280 6.8 159 131 113 61 1922 57 89 0.4
14:41 276 6.7 157 130 181 126 1868 55 85 0.4
1442 279 67 157 130 158 104 1831 54 87 0.4
1443 275 66 156 129 218 161 1876 565 84 0.4
Port A- pt 1
14:.46 279 6.7 165 12.8 126 73 1899 56 81 0.3
14:.47 272 6.6 159 13.1 231 174 1894 56 90 04
14:48 278 6.7 157 130 158 104 1868 55 86 0.4
1449 274 6.6 157 130 244 186 1874 55 87 0.4
14:50 278 6.7 157 13.0 121 68 1892 56

—Lg SOLUTIONSS
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RUN DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 02 CO: CcO NOx S0:

mv % mv % mv ppm mv  ppm mv  ppm

pt2
14:51 274 66 160 132 108 54 1883 55 88 0.4
1462 275 66 159 131 100 48 1873 55 88 04
1453 276 67 160 13.2 94 43 1891 56 89 0.4
14:54 273 66 160 132 101 49 1886 55 90 0.4
1455 273 66 160 13.2 89 38 1927 57 84 0.4

' pt3
14:56 272 66 161 133 81 30 1911 56 86 0.4
14:57 273 66 161 133 76 25 1907 56 83 0.3
1458 269 6.5 161 133 99 47 1924 57 84 0.4
1459 269 65 161 133 87 36 1885 55 84 0.4
15:00 268 6.5 1569 131 94 43 1875 55 78 0.3

pt 4
15:01 271 65 158 131 86 35 1938 57 84 0.4
15:02 273 66 159 131 75 24 1920 56 94 0.5
15.03 276 6.7 156 129 77 26 1902 56 89 0.4
15:04 273 6.6 159 13.1 81 30 1901 56 92 0.4
15:05 274 66 157 13.0 70 20 1929 57 99 05

pt5
15.06 267 64 159 131 93 42 1888 56 97 0.5
15:07 271 6.5 158 13.1 76 25 1890 56 94 0.5
15:.08 275 66 160 132 77 26 1880 55 95 0.5
15:08 272 66 160 132 129 76 1845 54 90 0.4
15110 275 66 161 133 133 80 1853 54 91 0.4

pt6
15:11 266 64 162 134 113 61 1881 55 86 0.4
1512 269 65 161 133 133 80 1847 54 86 0.4
15:13 270 65 1861 133 130 77 1858 55 91 0.4
15114 273 66 159 131 126 73 1903 56 88 0.4
. 15115 266 64 162 134 143 90 1924 57 91 0.4
- 1516 266 64 162 134 116 64 1908 56 87 04
Avgs 276 6.7 158 131 128 75 1855 55 87 04

MESTLN,
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RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 0: CO: coO NOx SO:
myv % my % mv  ppm mv ppm mv  ppm
Port A- pt 1
1542 264 64 161 133 148 94 2236 66 219 17
1543 267 64 159 131 106 54 2208 65 204 186
1544 267 64 161 133 130 77 2183 64 184 14
15456 265 64 162 134 152 98 2182 64 191 1.4
1546 263 63 163 135 181 126 2114 62 173 1.2
pt 2
1547 265 64 162 134 240 183 2131 63 183 1.3
15148 264 64 -~ 163 135 214 158 2101t 62 176 1.3
1549 263 8.3 162 134 195 139 2092 62 175 1.3
15:560 266 64 163 135 180 125 2072 61 171 1.2
15:51 266 64 162 134 119 66 2118 62 183 1.3
pt3
156:62 266 64 162 134 105 53 2105 @62 177 1.3
16:63 271 65 160 132 113 61 2076 61 176 1.3
15:54 269 65 158 131 154 100 2070 61 185 14
1655 270 65 169 131 193 137 2065 61 176 1.3
15656 268 65 158 131 170 115 2078 61 189 14
pt4
- 15:567 264 64 160 132 185 130 2064 61 176 1.3
15:68 267 64 159 131 162 108 2073 61 182 1.3
16:59 265 64 161 133 163 109 2069 61 170 1.2
16:00 265 64 160 132 161 107 2122 63 171 1.2
16:01 269 6.2 162 134 203 147 2150 63 170 1.2
: ptb _
16:02 264 64 161 133 177 122 2083 62 174 1.3
16:03 206 64 162 134 232 175 2064 61 175 1.3
16:04 269 6.5 163 1356 175 120 2062 61 164 1.2
16:05 264 64 163 135 134 81 2072 61 164 1.2
16:06 265 64 163 135 1585 101 2035 60 168 1.2
pt6
16:07 268 65 162 134 150 96 2032 60 168 1.2
16:08 264 64 162 134 174 119 2037 60 167 1.2
16:09 265 64 162 134 176 121 2055 61 181 1.3
16:10 271 65 162 134 171 116 2035 60 176 1.3
16:11 268 65 160 132 226 169 2063 61 191 14
Port B pt1
16:14 266 64 159 131 178 123 2021 60 179 1.3
16:156 262 6.3 160 132 223 166 2008 59 178 1.3
16:16 268 6.5 160 132 250 192 2019 59 176 1.3
16:17 268 6.5 158 131 126 73 2016 5859 167 1.2
16:18 263 6.3 161 133 260 202 2015 59
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RUN DATA

Number 2
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 02 CO: cO NOx S0:

mv % mv % mv ppm mv  ppm mv  ppm

: pt2
16:19 264 64 159 13.1 243 185 1982 58 157 1.1
16:20 265 64 160 132 163 109 1991 59 168 1.2
16:21 268 65 162 134 116 64 2021 60 164 1.2
16:22 264 6.4 162 134 176 121 2011 59 174 1.3
16:23 262 6.3 163 135 357 295 - 2059 o1 160 11

pt3
16:24 264 64 163 135 210 154 2081 61 169 1.2
16:25 273 66 159 131 231 174 2036 60 157 11
16:26 271 65 160 132 283 224 2023 60 157 1.1
16:27 268 65 162 134 210 154 2074 61 155 1.1
16:28 269 6.5 160 132 159 105 2052 60 164 1.2

pt4
16:29 273 6.6 160 132 151 97 2051 60 163 1.1
16:30 266 6.4 159 131 237 180 - 2107 62 159 1.1
16:31 264 64 160 132 211 155 2127 63 153 1.0
16:32 270 65 168 13.1 150 96 2093 62 156 1.1
16:33 269 65 160 132 172 117 2125 63 151 1.0

pt 5
16:34 265 6.4 159 131 132 79 2097 62 152 1.0
16:35° 269 65 159 131 141 88 2137 63 162 1.1
16:36 264 64 160 132 193 137 2086 62 156 1.1
16:37 266 6.4 159 131 243 185 2082 61 170 1.2
16:38 262 6.3 163 135 477 410 2113 62 173 12

pt6
16:39 262 63 163 135 278 219 2097 62 189 14
16:40 268 6.5 163 135 327 266 2110 62 167 1.2
16:41 264 64 163 1356 255 197 2093 62 183 1.3
16:42 267 64 162 134 140 87 2111 62 178 1.3
16:43 268 65 161 133 180 125 2124 63 188 15
16:44 267 64 163 1356 122 69 2151 63 191 1.4
16:45 263 63 162 134 245 187 2148 63 213 1.6
1646 271 65 162 134 156 102 2125 63 203 15
Avgs 266 64 161 133 191 136 2083 61 174 13

W
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RUN DATA

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 02 CO: cO NOx SOz
mv % mv % mv ppm mv  ppm mv  ppm
Port B- pt 1
1719 277 6.7 158 131 167 113 1976 58 124 0.8
1720 269 65 162 134 270 211 1987 569 128 0.8
17:21 270 65 160 132 250 192 1975 58 123 07
1722 270 65 160 132 294 234 1973 58 128 0.8
17.23 275 66 159 131 262 204 1921 57 119 07
pt2
17:24 275 6.6 157 13.0 247 189 1936 57 15 0.7
17:26 272 6.6 157 13.0 359 297 1907 56 19 0.7
17:26 270 6.5 158 131 337 276 1974 58 120 0.7
17:27 272 66 157 13.0 224 167 19087 69 122 0.7
1728 274 66 156 129 214 158 1970 58 111 0.8
pt3
1729 266 64 161 133 195 139 2008 59 115 0.7
17:30 275 66 157 130 194 138 1981 58 115 07
17:31 274 66 158 131 239 182 1946 57 111 0.6
17:32 272 66 158 131 250 192 2006 59 114 0.7
17:33 273 66 159 131 239 182 1963 68 118 0.7
- pt4
17:34 278 6.7 158 131 199 143 1978 58 119 0.7
17:.35 275 66 160 132 204 148 2024 60 120 0.7
17:36 275 66 159 131 211 155 1936 57 120 0.7
17:37 280 68 159 131 187 132 1969 58 119 0.7
17:38 275 66 158 131 153 99 1925 57 123 07
pt5
17:39 274 66 159 131 182 127 1947 57 115 0.7
17:40 277 67 159 131 170 115 1889 056 112 086
17:41 271 65 159 131 250 192 1909 56 109 06
1742 273 66 158 131 273 214 1887 55 115 0.7
1743 278 67 156 129 256 198 1871 55 113 0.6
pt6
1744 273 66 167 130 205 149 1891 56 119 0.7
1745 276 6.7 156 129 240 183 1933 57 122 07
1746 276 6.7 157 13.0 146 92 1947 57 119 0.7
1747 279 67 155 128 128 75 1958 58 114 07
1748 271 65 159 131 185 130 1942 57 118 0.7
Port A- pt 1
17:51 275 66 159 131 183 128 1976 58 122 0.7
1752 272 66 160 132 170 115 1964 58 118 0.7
1753 274 66 159 13.1 142 89 1990 59 119 0.7
1754 272 66 161 133 160 106 2030 60 116 0.7
1765 271 65 160 13.2 133 80 2013 59
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RUN DATA

Number 3
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 02 CO2 cO NOx S0:
mv % mv % mv  ppm mv  ppm mv  ppm
pt2
17.66 276 6.7 158 13.1 106 54 2011 59 113 0.6
17.57 272 66 161 133 142 89 2022 60 119 0.7
1758 269 65 160 132 176 121 1877 58 122 07
17586 271 65 161 13.3 120 67 1976 58 128 0.8
18:00 268 6.5 158 131 121 68 1920 57 118 0.7
pt3
18:01 270 65 158 131 133 80 1913 56 128 0.8
18:02 266 64 159 131 180 126 1921 57 123 07
1803 271 65 158 131 212 15 1951 57 18 0.7
18:04 270 85 157 13.0 209 153 1951 o7 122 0.7
1805 273 66 158 131 215 159 1963 58 126 0.8
pt4
18:06 275 66 156 129 108 56 1974 58 128 038
1807 272 6.6 157 13.0 145 91 1952 57 125 0.8
1808 272 66 160 132 175 120 1965 58 128 0.8
18:09 271 65 160 132 136 83 1936 57 124 0.8
1810 272 66 161 133 177 122 1931 &7 129 0.8
pts
18:11 273 66 160 132 171 116 1952 57 127 08
18:12 272 66 159 131 165 111 1980 58 132 0.8
1813 274 66 159 131 150 96 1979 58 131 0.8
18:14 267 64 162 134 118 66 2011 59 126 0.8
1815 269 65 160 13.2 103 51 2027 60 131 0.8
‘ pt 6 :
18:16 273 66 161 13.3 95 43 2043 60 130 038
18:17 268 6.5 159 131 152 98 1974 58 135 0.9
18:18 268 6.5 158 131 240 183 1991 59 131 038
18119 266 64 160 13.2 213 157 2001 59 131 038
1820 266 6.4 158 13.1 242 184 2021 60 130 038
18:21 265 64 161 133 165 111 2008 59 130 0.8
1822 266 64 159 131 140 87 1975 58 132 0.8
18123 274 6.6 156 129 429 364 1854 54 135 0.9
Avgs 272 66 159 131 195 139 1963 58 0.7

{

o
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Client: Bowater
Location: Catawba, SC
Source: No. 3 Recovery

BIAS
Number 1

Calibration 1

Project Number. 03917.008.015
Operator. T. Simpkins
Date: 7 Apr 2010

Start Time: 11:19

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % myv % % % Status
Zero 0.0 19 0.2 0.2 1.0/ Pass
Span 10.2 416 10.2 0.0 0.0 ~ Pass
CO:
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % myv % % % Status
Zero 0.0 10 -0.1 -0.1 057 Pass
Span 10.1 125 10.1 0.0 0.0 -~ Pass
coO
Method: EPA 10
Span Conc. 852 ppm
Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % , Status
Zero 4 51 1 -3 -0.4 y; Pass
Span 447 499 431 -16 -1.9 Pass
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Client: Bowater
Location: Catawba, SC
Source: No. 3 Recovery

BIAS

Number 1
Project Number: 03917.008.015
Operator: T. Simpkins
Calibration 1 Date: 7 Apr 2010

Start Time: 11:19

NOx
Method: EPA 7E
Span Conc. 253 ppm

Bias Results 1
Standard _ Cal. Response Bias Difference Error
Gas ppm mv ppm ppm Y% Status
Zero 2 11 oA 1 04 °  Pass
Span 128 4032 121 -7 -2.8 7 Pass
SO2
- Method: EPAGC
Span Conc. 92.3 ppm
Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm myv ppm pPpm % Status
Zero -0.4 54 0.1 0.5 0.5~ Pass
Span 46.8 4575 451 -1.7 -1.8 . Pass

s
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BIAS AND CALIBRATION DRIFT

Number 2
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time: 15:16

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 21 0.2 0.2 10 7 Pass
Span 10.2 410 10.1 -0.1 -0.56 ~ Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.2 21 0.2 0.0 0.0~ Pass
Span 10.2 410 10.1 0.1 057  Pass
*Bias No. 1
CO:
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 12 0.0 0.0 0.0~ Pass
Span 10.1 126 10.2 0.1 057 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.1 12 0.0 0.1 0.5/ Pass
Span 10.1 126 10.2 0.1 0.6 7 Pass
*Bias No. 1

_ WESTEN —
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BIAS AND CALIBRATION DRIFT

Number 2
Client: Bowater
Location: Catawba, SC
Source: No. 3 Recovery Calibration 1

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 7 Apr 2010

Start Time: 15:16

CcO
Method: EPA 10
Span Conc. 852 ppm

Bias Resuits
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero 4 55 5 1 0.1 f/ Pass
Span 447 498 430 -17 -2.0 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas pPpm mv ppm ppm % Status
Zero 1 55 5 4 0.5 p Pass
Span 431 498 430 -1 -0.1 Pass
*Bias No. 1
NOx
Method: EPA7E
Span Conc. 253 ppm
Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -2 33 -1 1 04- Pass
Span 128 4111 123 -5 -2.07 Pass
Calibration Drift
Standard  Initial* Final Difference  Drift
Gas ppm my ppm ppm % Status
Zero -1 33 -1 0 0.0~ Pass
Span 121 4111 123 2 0.8~ Pass
*Bias No. 1
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BIAS AND CALIBRATION DRIFT

Number 2

Client. Bowater
Location: Catawba, SC

Source: No. 3 Recovery Calibration 1

Project Number: 03917.008.015

Operator: T. Simpkins
Date: 7 Apr 2010

Start Time: 15:16

SO:
Method: EPA 6C
Span Conc. 92.3 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -0.4 92 0.4 0.8 0.9 Pass
Span 46.8 4579 45.1 1.7 1.8Y  Pass

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm myv ppm ppm % Status
Zero 0.1 92 0.4 0.3 037 Pass
Span 45.1 4579 45.1 0.0 0.0 - Pass

*Bias No. 1 '

IWESILEN]

153




BIAS AND CALIBRATION DRIFT

Number 3
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time: 16:47

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Resuits
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 20 0.2 0.2 1.0 Pass
Span 10.2 409 10.0 -0.2 -1.0v/ Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % myv % % % y Status
Zero 0.2 20 0.2 0.0 0.0 Pass
Span 10.1 409 10.0 0.1 057  Pass
*Bias No. 2
CO:
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 12 0. 0.0 0.0 Pass
Span 10.1 124 10.0 -0.1 0.5V Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.0 12 0.0 0.0 0.0/ | Pass
Span 10.2 124 10.0 -0.2 -1.0 Pass
“Bias No. 2
I
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BIAS AND CALIBRATION DRIFT

Client. Bowater
Location: Catawba, SC
Source: No. 3 Recovery

Number 3

Calibration 1

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 7 Apr 2010

Start Time: 16:47

CcO
Method: EPA 10
Span Conc. 852 ppm

Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero 4 57 7 3 047, Pass
Span 447 499 431 -16 -1.8 Pass
Calibration Drift
Standard [nitial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero 5 57 7 2 0.2 g Pass
Span 430 499 431 1 0.1 Pass
*Bias No. 2
NO«
Method: EPA 7E
Span Conc. 253 ppm
Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -2 6 -2 0 0.0/ Pass
Span 128 4134 124 4 167  Pass
Calibration Drift
Standard [nitial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero -1 6 -2 -1 -0.4 / Pass
Span 123 4134 124 1 0.4/ Pass
*Bias No. 2

o
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BIAS AND CALIBRATION DRIFT

Client: Bowater

Location: Catawba, SC
Source: No. 3 Recovery

Number 3
Project Number: 03917.008.015
Operator: T. Simpkins
Calibration 1 Date: 7 Apr 2010

Start Time: 16:47

$O:
Method: EPA 6C
Span Conc. 92.3 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm mv ppm ppm % Status
Zero -0.4 93 0.4 0.8 0.9v Pass
Span 46.8 4516 44.5 2.3 257 Pass

Calibration Drift

Standard  Initial* Final Difference  Drift
Gas ppm my ppm ppm % ; Status
Zero 0.4 93 0.4 0.0 0.0 Pass
Span 451 4516 44.5 0.6 -0.7” Pass

*Bias No. 2
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BIAS AND CALIBRATION DRIFT

Number 4
Client. Bowater Project Number: 03917.008.015
Location: Catawha, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time: 18:24

02
Method: EPA 3A
Span Conc. 20.2 %

Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 22 0.2 0.2 1.0v Pass
Span 10.2 410 10.1 -0.1 057 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % , Status
Zero 0.2 22 0.2 0.0 0.0 Pass
Span 10.0 410 10.1 0.1 05" Pass
*Bias No. 3
CO2
Method: EPA 3A
Span Conc. 20.1 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % my % % % Status
Zero 0.0 16 0.4 0.4 2.0~ Pass
Span 10.1 126 10.2 0.1 057 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.0 16 04 0.4 2.0 g Pass
Span 10.0 126 10.2 0.2 1.0 Pass
*Bias No. 3
VI
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BIAS AND CALIBRATION DRIFT

Number 4
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time: 18:24

CcO
Method: EPA 10
Span Conc. 852 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm my ppm ppm % , Status
Zero 4 55 5 1 0.1 Pass
Span 447 499 431 -16 -1.97 Pass

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero 7 55 5 -2 027 Pass
Span 431 499 431 0 0.0 - Pass

*Bias No. 3
NOx

Method: EPA 7E
Span Conc. 253 ppm

Bias Results

Standard Cal. Response Bias Difference Error
Gas ppm my ppm ppm % Status
Zero -2 15 -1 1 047 Pass
Span 128 4106 123 5 207  Pass

Calibration Drift

Standard Initial* Final Difference  Drift
Gas ppm mv ppm ppm % Status
Zero -2 15 -1 1 047 Pass
Span 124 4106 123 -1 -04 7 Pass

*Bias No. 3
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BIAS AND CALIBRATION DRIFT

Number 4

Client. Bowater
Location: Catawba, SC

Source: No. 3 Recovery Calibration 1

Project Number. 03917.008.015
Operator. T. Simpkins
Date: 7 Apr 2010

Start Time: 18:24

SO
Method: EPA 6C
Span Conc. 92.3 ppm

' Bias Results
Standard Cal. Response Bias Difference Error
Gas ppm myv ppm ppm % Status
Zero -04 103 0.5 0.9 1.0 Pass
Span 46.8 4693 46.3 -0.5 -0.5 Pass
Calibration Drift
Standard  Initial* Final Difference  Drift
Gas ppm myv ppm ppm % Status
Zero 0.4 103 0.5 0.1 0.1 Pass
Span 445 4693 46.3 1.8 2.0 Pass
*Bias No. 3
iy
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CALIBRATION DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery

Date: 7 Apr 2010

Start Time: 10:49

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Resuits

% Cylinder ID Result, mv
Zero - 14
10.2 CC428605 413
20.2 XC0250608 810
Curve Coefficients
Slope Intercept Corr. Coeff.
3040 / 13 7 >0.9999
CO:

Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 12
10.2 CC42605 125
201 XC025060B 237
Curve Coefficients
Slope / Intercept Corr. Coeff:/
11.22 12 >(.9999
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CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Date: 7 Apr 2010

Start Time: 10:49

CcO
Method: EPA 10
Calibration Type: Linear Regression

Calibration Results

ppm Cylinder ID Result, mv

Zero - 54
456 CC125113 516
852 XC029560B 943
Curve Coefficients
Slope / Intercept Corr. Coeff.
1.043 50 ‘ 0.9998 /

NOx
Method: EPATE
Calibration Type: Linear Regression

Calibration Results
Cylinder ID Result, mv

ppm

Zero - 3

125 CC244787 4288

253 CC259032 8348
Curve Coefficients

Slope Intercept Corr. Coeff.

32.98 / 58 0.9997

Nad
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CALIBRATION DATA

Number 1
Client. Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Date: 7 Apr 2010

Start Time: 10:49

SO
Method: EPA 6C
Calibration Type: Linear Regression

Calibration Results

ppm Cylinder ID Result, mv
Zero - 6
47.2 CC156791 4747
92.3 SG9112476BAL 9267
Curve Coefficients
Slope / Interc‘e)ot Corr. Coeff.
100.3 8 >0.9999

sV
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CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time: 10:49

(6 7]
Method: EPA 3A
Span Conc. 20.2 % -

Slope 39.40 Intercept 13.0
Standard Response Result Difference Error
% myv % % % Status
Zero 14 0. 0.0 0.0 Pass
10.2 413 10.2 0.0 0.0 Pass
20.2 810 20.2 0.0 0.0 Pass
CO:z

Method. EPA 3A
Span Conc. 20.1 %

Slope 11.22 Intercept 11.5
Standard Response Result Difference Error
% mv % % % Status
Zero 12 0.0 0.0 0.0 Pass
10.2 125 10.1 -0.1 -0.5 Pass
20.0 237 201 0.1 0.5 Pass
cO

Method: EPA 10
Span Conc. 852 ppm

Slope 1.043 Intercept 50
Standard Response Result Difference Error
ppm mv ppm ppm % Status
Zero 54 4 4 0.5 Pass
456 516 447 -9 -1.1 Pass
852 943 857 5 0.6 Pass
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CALIBRATION ERROR DATA

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010

Start Time; 10:49

NOx
Method: EPA7E
Span Conc. 253 ppm

Slope 32.98 Intercept 58
Standard Response Result Difference Error
ppm mv ppm ppm % Status
Zero 3 -2 -2 -0.8 Pass
125 4288 128 3 1.2 Pass
253 8348 251 -2 -0.8 Pass
SOz
Method: EPA 6C
Span Conc. 92.3 ppm
Slope 100.4 Intercept 48.4
Standard Response Result Difference Error
ppm myv ppm ppm % Status
Zero 6 -0.4 -0.4 -0.4 Pass
47.2 4747 46.8 -0.4 -0.4 Pass
92.3 9267 891.9 -0.4 -0.4 Pass
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METHODS AND ANALYZERS

Project Number: 03917.008.015
Operator: T. Simpkins
Date: 7 Apr 2010

Client. Bowater
Location: Catawba, SC
Source: No. 3 Recovery

File: C:\Data\Bowater- Catawba, SC\2010 Compliance CEM files\No. 3 Recovery.cem
Computer: WSAUB60 Trailer: 261
Analog Input Device: Keithley KPCMCIA 16AI

Channel 1
Analyte
Method

Analyzer Make, Model & Serial No.

Fuli-Scale Qutput, mv
Analyzer Range, %
Span Concentration, %

Channel 2
Analyte
Method

Analyzer Make, Model & Serial No.

Fuil-Scale Output, mv
Analyzer Range, %
Span Concentration, %

Channel 3
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, ppm
Span Concentration, ppm

Channel 4
Analyte
Method

Analyzer Make, Mode! & Serial No.

Full-Scale Output, mv
Analyzer Range, ppm
Span Concentration, ppm

Channel 5
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, ppm
Span Concentration, ppm

02
EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.2

CO:

EPA 3A, Using Bias
Servomex 1440; SN 0144001/4303
1000
25.0
20.1

Co
EPA 10, Using Bias
FUJI 3300 S/N N1A5121T
1000
1000
852

NOx
EPA 7E, Using Bias
CAl 400CLD S/N 6N06002
10000
300
253

S0:

EPA 6C, Using Bias
Ametak 721M; AZ 721 M 9011-1
10000
100
92.3
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T APPENDIX H

TR, LABORATORY DATA

K\03917 BOWATER\0E CATAWBAWI SREPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC
16 April 2010 9:30 a.m. Version
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CLIENT ; Bowater Balance ID: Hans

WESTON W.0, No. : 03917.008.015 Density of Acetone (g/fmL): 0.7848
Date Received : 1 April 2010 Lab Ambient Temp (F): 68.7
Analyst H Lab Rel Humidity (%): 48
: Barcmetric Pressure (Hg): 29.41
[Source No. T Combination Boiler
FIELD BLANK
Probe A 148 DA 1486
Beaker ID 33-03 36-03
Liquid Volume (mL} 150 125 200
Initial Beaker Weights (g)
Weight #1 100.9905 104.2726 100.3455 119.9097
Weight #2 100.9904 1042722 100.3450 119.9095
Average Initial Weight (g) 100.9905 104.2724 100.3453 119.9096
Final Beaker Weights (g)
Weight #1 101.0657 104.3091 100.3638 119.9075
Weight #2 101.0656 104.3091 100.3642 119.9078
Average Final Weight (2) 101.0657 104.3001 100.3640 1199077 |
lFinal-Imtlai Beaker Wis. (g) 0.0752 0.0367 0.0187 -0.0019
Sample/Blank Volume Ratio 0.7500 0.7500 0.6250
L1quid Blank Correction (g) -0.0019 -0.0019 -0.0019
iLiquid Particulate Weight (g) 0.0771 0.0386 0.0206 -0.0019
IInitlal Filter Weights (g)
Weight #1 0.3961 0.3947 0.39350 0.4332
Weight #2 0.3957 0.3944 0.3930 0.4333
Average Initial Weight (2) 0.3950 0.3946 0.3950 0.4333
E Filter Weights (g)
(Weight #1 0.5435 0.4785 0.4968 0.4332
(Weight #2 0.5438 0.4786 0.4970 0.4333
Average Final Weight ® 0.5437 0.4786 0.4969 0.4333 |
I’Final-Imtlal Filter Wts. (g) 0.1478 0.0840 0.1019 0.0000
Filter Blank (g) 0.0000
Filter Particulate Weight (g) 0.1019
£
Filter Particulate ® .
[Liquid Particulate Weight (g) 0.0206
[Net Particulate Weight (g) 0.1225 |
Sample Recovery Soluttion Acetone
Weight Percent of Blank -0.0012%

Liquid Fraction
Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,
then the samples are not blank corrected,

4/15/2010 2:54 PM
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CLIENT : Bowater Balance ID: Hans
WESTON W.0. No. : 03917.008.015 Density of Acetone (g/mL): .7848
Date Received 1 6 April 2010 Lab Ambient Temp (F): 68.7
Analyst : TS Lab Rel Humidity (%o): 48

' Barometric Pressure (Hg): 29.55
[Source No. 2 Combination Boiler

FIELD BLAN

Probe Wash 1D DA 1465 DA 1466 DA 1467 DA 1486
|]Seaker 1D 14-03 15-03 16-03 36-03
Liquid Volume (mL) 150 150 125 200
Tnitial Beaker Weights (g)

Weight #1 106.8328 103.9727 101.2795 119.9057
Weight #2 106.8526 103.9730 101.2798 119.9095
Average Initial Weight (g) 106.8527 103.9729 101.2797 119.90%6
[Final Beaker Weights (g)

(Weight #1 106.9409 104.0053 101.3089 119.9075
Weight #2 106.9409 104.0054 101.3090 119.9078
Average Final Weight (g) 106.9409 104.0054 101.3090 119.9077
Final-Iniial Beaker Wis. (g) 0.0882 0.0325 0.0293 0.0019
Sample/Blank Volume Ratio 0.7500 0.7500 0.6250

Liquid Blank Correction (g) -0.0019 -0.0019 -0.0019

[Liquid Particulate Weight (g) 0.0901 0.0344 0.0312 -0.0019

A o

Initial Filter Weights (g)

Weight #1 0.4429 0.4437 0.4414 0.4332
Weight #2 0.4428 0.4437 0.4413 0.4333
Average Initial Weight (g) 0.4429 0.4437 0.4414 0.4333
[Final Filter Weights (g)

||Weight #1 0.6282 0.5662 0.5319 0.4332
Weight #2 0.6285 0.5665 0.5320 .4333
Average Final Welght (g) 0.6234 0.5664 0.5520 0.4333 |
Final-Initial Filter Wts. (g) 0.1855 0.1227 0.0906 0.0000

0.0000 0.0000

0.1855

0.1855
[Liquid Particulate Weight (g) 0.0%01 0.0344 0.0312
[Net Particulate Weight (g) 0.2756 0.1571 0.1218 |
Sample Recovery Solution Acetone
Weight Percent of Blank -0.0012%

Liauid Fraction

Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,

then the samples are not blank corrected.

4/15/2010 2:52 PM
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CLIENT : Bowater Balance ID: Hans

WESTON W.0. No. : 03917.008.0015 Density of Acetone (g/mL}): 0.7848
Date Received : 30 March 2010 Lab Ambient Temp (F): 68.7
Analyst 1 TS Lab Rel Humidity {%): 48

Barometric Pressure (Hg): 29.40
Source No. 2 Lime Kiln

FIELD BLAN

[Probe Wash 1D \ , DA 1486
Beaker 1D 25-03 26-03 27-03 32-03
Liquid Volume (mL) 80 65 85 200
Imitial Beaker Wetghts (g)
Weight #1 101.8573 118.8986 104.5934 112.7378
Weight #2 101.8568 118.8981 104.5934 112.7379
[Average Initial Weight (g) 101.8571 118.8984 | 104.5934 112,7379
[Final Beaker Weights (g)
(Weight #1 101.8646 118.9028 104.5997 112,7383
Weight #2 101.8646 118.9027 104.55%5 112.7387
Average Final Weight (g) 101.8646 118.9028 | 104.5996 112.7385
[Final-Initial Beaker Wis., (2) 0.0075 0.0044 0.0062 0.0006
|_SamplefBlank Volume Ratio 0.4000 0.3250 0.4250
Liquid Blank Correction {g) 0.0002 0.0002 0.0003
[Ciquid Particulate Weight () 0.0073 0.0042 0.0059 0.0006

Filter DA 1477

Initial Filter Weights (g)

Weight #1 0.4438 0.4400 0.4429 0.4330
[Weight #2 0.4436 0.4400 0.4430 0.4333
Average Initial Weight (g) 0.4437 0.4400 0.4430 0.4332
IFinal Filter Weights (g)

[Weight #1 0.4464 0.4424 0.4451 0.4332
Weight #2 0.4465 0.4426 0.4452 (0.4333
Average Final Weight (g) 0.4465 0.4425 0.4452 0.4333
Final-Initral Filter Wis. (g) 0.0028 0.0025 (.0022 0.0001
Filter Blank (&) 0.0001 0.0001 0.0001

Filter Particulate Weight (g) 0.0028 0.0025 0.0022

llter Particulate Weight (g) 0.0028 €.0025 0.0022

[Liquid Particulate Weight (g) 0.0073 0.0042 0.0059
[Net Particulate Weight (g) 0.0101 0.0067 | 0.0081 |
Sample Recovery Solution Water

Weight Percent of Blank 0.0003%

Liquid Fraction
Note; If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,

then the samples are not blank corrected.

4/15/201¢ 2:58 PM
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CLIENT : Bowater Balance ID: Huns

WESTON W.0. No. : 03917.008.015 Density of Acetone (g/mL): 0.7848
Date Received : 31 March 2010 Lab Ambient Temp (F): 68.7
Analyst . TS Lab Rel Humidity (%%): 48

Barometric Pressure (Hg): 29.41

ﬂSource No. 2 Recovery

Beaker [D 28-03 29-(3 30-03 32-03
L.iquid Volume (mL) 100 120 125 200
Initial Beaker Weights (g)

Weight #1 B 109.9709 108.3867 102.5345 112.7378
Weight #2 109.9711 108.3864 102.5340 1127379
Average Initial Weight (g) 109.9710 108.3866 102.5343 112.7379
Final Beaker Weights (g)

Weight #1 109.9733 108.3883 102,5420 11277383
Weight #2 109.9737 108.3888 102.5428 1127387
Average Final Weight (g) 109.9735 108.3886 102.5429 112.7385

Final-Initial Beaker Wis. (g) 0.0025 0.0020 0.0086 0.0006
Sample/Blank Volume Ratio 0.5000 0.6000 0.6250
Liquid Blank Correction (g) 0.0003 0.0004 0.0004
Liguid Particulate Weight (g) 0.0016

ilter A 147

Initial Filter Weights (g}

Weight #1 0.4412 0.3957 0.3944 0.4330
Weight #2 0.4408 (.3955 0.3942 0.4333
Average Initial Weight (g) 0.4410 0.3956 0.3943 0.4332

{iFinal Filter Weights (g)

Weight #1 0.4448 0.3980 0.3950 0.4332
Weight #2 0.4442 0.3984 0.3952 0.4333
Average Final Weight (g) 0.4445 0.3982 0.3951 0.4333
Final-Initial Filter Wts. (g) 0.0035 0.0026 0.0008 0.0001
Filter Blank {(g) 0.0001 0.0001 0.000!1

0.0026

Filter Particulate Weight (g)

Filter Particulate Weight (g) 0.0035

[Liquid Particulate Weight (g) 0.0022 1.0016 0.0082
[Net Particulate Weight (g) 0.0057 0.0042 0.0090
Sample Recovery Solution Water

Weight Percent of Blank 0.0003%

Liauid Fraction
Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,
then the samples are not blank corrected.

KA

4/15/2010 3:09 PM
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CLIENT : Bowater Balance ID: Hans

WESTON W.0. No. : 03917.008.015 Denmnsity of Acetone (g/mL): .7848
Date Received : 31 March 2010 Lab Ambient Temp (F). 68.7
Analyst : TS Lab Rel Humidity (%): 48

Barometric Pressure (Hg): 29.41

Source No. 2 Recovery
Field Run No.

FIELD BLANK

Probe Wash 1D
{[Beaker ID 31-03 32-03
Liquid Volume (L} _ 125 200
Initial Beaker Weights (g)
Weight #1 106.5066 112.7378
Weight #2 106.5062 112.7379
Average Initial Weight (g) 106.5064 1.0000 0.0000 112.7379
[Final Beaker Weights (g)
Weight #1 106.5066 1127383
Weight #2 106.5062 1127387
Average Final Weight (g) 106.5064 0.0000 1.0000 112.7385
F‘lnai-lmtlal Beaker Wis. (2) 0.0000 0.0000 0.0000 0.0006
Sample/Blank Volume Ratio 0.6230 0.0000 0.0000
Liquid Blank Correction (g) 0.0004 0.0000 0.0000
[Liquid Particulate Weight (g) -0.0004 0.0000 0.0000 0.0006

lter
|In1t1a1 Filter Weights (g}
(Weight #1 03954 . 0.4330
Weight #2 0.3933 {.4333
Average Initial Weight (g) 0.3954 6.0000 0.0000 0.4332
[Final Filter Weights (g)
Weight #1 0.3975 0.4332
'Weight #2 0.3972 0.4333
Average Final Weight (g) 0.3974 0.0000 0.0000 0.4333 |
{Final-Tnitial Filter Wis. (g) 0.0020 0.0000 0.0000 0.0001

Filter Blank (g) 0.0001
Filter Particulate Weight (g) 0.0020
I

0.0001
0.0000

Filter Particulate Weight (g) 0.0020 4.0000 1.0000
[Liquid Particulate Weight (g) -0.0004 0.0000 0.0000
[Net Particulate Weight (g) 0.6016 0.0000 | 0.0000
Sample Recovery Solution Water
Weight Percent of Blank 0.0003%

Liquid Fraction
Note: If the blank liquid fraction has a residue weight percent of greater than 0.001 percent,
then the samples are not blank corrected,

41572010 3:87 PM
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CLIENT : Bowater Balance ID: Mettler AE163

WESTON W.0. No. : 03917.008.015 Density of Acetone (g/fmL}; 0,7848
Date Received : 7 April 2010 Lab Ambient Temp (F): 68.7
Lab Rel Humidity (%): 48

Analyst : TS
) Barometric Pressure (Hg): 29.46

No. 3 Recovery

FIELD BLANK

Beaker [D 17-03 T8-03 19-03 3203

Liquid Volume (mL) 125 125 120 200

Initial Beaker Weights {g)

Weight #1 101.9771 106.3348 101.5152 112.7378

Weight #2 101.9772 106.3352 101.5153 112.7379

Average Initial Weight (g) 101.9772 106.3350 101.5154 112.7379

Final Beaker Weights {g)

Weight #1 101.9926 106.3450 101.5274 1127383
eight #2 101.9923 106.3492 101.5270 112.7387

Average Final Weight (g) 101.9925 106.3491 101.5272 112.7385

{Final-Initial Beaker WIs. (g) 0.0153 0.0141 0.0118 0.0006

Sample/Blank Volume Ratio 0.6250 0.6250 0.6000

Tiquid Blank Correction (g) 0.0004 0.0004 0.0004

Liquid Particulate Weight (g) 0.0149 0.0137 0.0114 0.0006

Filter Particulate Weight (g)

:lter Particulate Weight (g)

0.0394

tter

Initial Filter Weights (g)

(Weight #1 0.3980 0.4426 0.4268 0.4330
Weight #2 0.3982 0.4423 0.4263 0.4333
Average Initial Weight (g) 0.3981 0.4425 0.4266 0.4332

|[Final Filter Weights (g)

Weight #1 0.4374 (.4784 0.4710 0.4332
Weight #2 0.4376 0.4785 0.4707 0.4333
[Average Final Weight (g) 0.4375 - 0.4785 0.4709 0.4333
Final-Initial Filter Wts, (g) 0.0394 0.0360 0.0443 0.0001
Filter Blank (g} 0.0001 0.0001 0.0001

0.0360

0.0443

0.0394 X 0.0443
ILiquid Particulate Weight (g) 0.0149 0.0137 0.0114
[Net Particulate Weight (g) 0.0543 0.0497 0.0557
Sample Recovery Solution Water
Weight Percent of Blank 6.0003%

Liauid Fraction

Note: H the blank liguid fraction has a residue weight percent of greater than 0.001 percent,

then the samples are not blank corrected.

4/15/2010 3:16 PM
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W%T APPENDIX I
===\

A QUALITY CONTROL DATA
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b/ SOLUTIONSH APPENDIX I

EQUIPMENT CALIBRATIONS
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Equipment calibrations will be maintained on file at WESTON.
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Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

WESTEN
L WSO CTIONS R APPENDIX I

NO, CONVERTER EFFICIENCY
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

NOx CONVERTER EFFICIENCY

Number 1
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator. T. Simpkins
Source: No. 2 Lime Kiln . Calibration 1 Date: 30 Mar 2010

Start Time: 11:00

NO; Standard: 98.4 ppm, Cylinder CC162262, Expires 3-15-2012

NOx
Analyzer: CAIl 400CLD S/N 6N06002

Time mv ppm Status

11:01 3046 945 Pass
11:02 3058 949 Pass
11:03 3073 954 Pass

Avg 949 Pass

L W /SOLUTIONS ™ :



03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

NOx CONVERTER EFFICIENCY

Number 1
Client: Bowater : Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery | Calibration 1 Date: 7 Apr 2010

Start Time: 19:21

NO: Standard: 98.4 ppm, Cylinder CC162262, Expires 3-15-2012

NO«x
Analyzer: CAI 400CLD S/N 6N06002

Time mv ppm Status

19:22 3168 943 Pass
19:23 3224 96.0 Pass
19:24 3254 96.9 Pass

Avg 95.8 Pass

-Sma 1 7 8
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APPENDIX I

CALIBRATION GAS CERTIFICATES
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol S

W irgas,com
Part Number: EO03NISOE15A0138 Reference Number. 83-1242(01237-4
Cylinder Number: CC42605 Cylinder Volume: 151 Cu.Ft. ;
Laboratory; ASG - Port-Allen - LA ' Cylinder Pressure: 2015 PSIG ‘
Analysis Date: Dec 18, 2009 Valve Outlet: 590 :

Expiration Date: Dec 18, 2012

Certification performed in accordance with "EPA Traceability Protecol (Sept. 1987)" using the assay procedures listed, Analytical Methodelogy does not require correction for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence level of 95%. There ae no significant impurities which affect the use
of this calibration mixture. All concentrations are on a volumefvolume basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative
' Concentration Concentration Method Uncertainty
CARBON DIOXIDE 10.00 % 10.18 % G1 +/- 1% NIST Traceable
OXYGEN 10.00 % 10.19 % Gt ' +/- 1% NIST Traceable
NITROGEN Balance
CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Expiration Date
NTRM 06060821 CC2075958 22.51% OXYGEN/NITROGEN May 01, 2010
NTRM 97051008 SG9199013BAL 10.818% CARBON DIOXIDE/NITROGEN May 15, 2012

ANALYTICAL EQUIPMENT |
Instrument/Make/Model Analytical Principle Last Muitipoint Calibration
SCO26M NonDispersive Infrared Dec 10, 2009
HO2GH PMO?2 ‘ Dec 09, 2009

Triad Data Available Upon Request

Notes: o
AMANAAR (s Yo
QA Approval

Page 1 of 83-124201237-4
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 R¥

Afrgas Specialfy Gases

CERTIFICATE OF ANALYSIS 1075 it v

Port Allen, LA 70767

Grade Of Pr()duct: EPA Protocol 225,366,000

FAX: 226,386.0059

wwin,alrgas.com
Part Number: EOQ3NIGOE15A0286 Reference Number: 83-124191025-21
Cylinder Number: XC025060B Cylinder Volume: 160 CuFt.
Laboratory: ASG - Port Allen - LA Cylinder Pressure: 2015 PSIG
Analysis Date: Sep 18, 2009 Valve Qutlet: 580

Expiration Date: Sep 18,2012

Ceriification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. Analytical Methodology does not require correction for
analytical interferences. This cylinder has a total analytical uncerainly as stated below with a confidence level of 85%. There are no significant impurities which affect the use
of this calibration mixture. All congentrations are on a volume/svolume basis unless othenwise noted.

Dea Mot Use This Cylindar below 150 psig.i.e. 1 Mega Pascal

ANALYTICAL RESULTS
Component Requested Actual " PiotogBi"™ . Total Refative =L M - o - g
Concentration Concentration Method Uncertainty
CARBON DIOXIDE 20.00 % 20.05 % G1 +/- 1% NIST Traceable
OXYGEN 20.00 % 20.20% G1 +/- 1% NIST Traceable
{ NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 06060821 CC207958 22.51% OXYGEN/NITROGEN May 01, 2010
NTRM 080613 cc255545 20.09% CARBON DIOXIDE/NITROGEN Jut 15, 2012
ANALYTICAL EQUIPMENT
Instrument/Make/Model Anaiytical Principle Last Multipaint Calibration
SCO2GM NonDispersive Infrared Aug 21, 2008
HO2GH PMO2 Aug 18, 2009

Triad Data Available Upon Request

Notes: e ’ 1-,»

Seat- 8 f{ LEIA K
QA Apptoval

Page 1 of 83-124191025-21

181



03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Airgas Specialty Gases

1075 Cinclare Drive
CERTIFICATE OF ANALYSIS P, LT
Grade of Product: EPA Protocol P s
Part Number: E0ZNI9SE15A0489 Reference Number. 83-124170019-2
Cylinder Number: CcC125113 Cylinder Volume: 144 Cu.Ft.
Laboratory: ASG - Port Allen - LA Cylinder Pressure: 2015 PSIG
Analysis Date: Mar 23, 2009 Vaive Outlet: 350
Expiration Date: Mar 23, 2012
— e

Cerlification performed In accardance wilh "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. Anatytical Methodalogy does not require correction for
analytical interferences. This cylinder has a total analylica) uncerainty as stated below with a confidence fevel of 95%. There are no significant impurities which affect the use
of this calibration mixture. All concentrations are on a volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

, 'ANALYTICAL RESULTS _
‘Componsnt. - - Recuested '~ Actual . Protocol  Total Relative
T Concentration Concentration Method Url_gert'aihty,

4500PPM 4862PPM.~ - G1 - 1%NIST

Balance

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Expiration Date

NTRM 08060423 CC255481 1002.4PPM CARBON MONOXIDE/NITROGEN Apr 15, 2012
ANALYTICAL EQUIPMENT

Instrument/Make/Madel Analytical Principle Last Multipoint Calibration

FTIRHCO FTIR Mar 18, 2009

Triad Data Avai!ablg/!)pon Request

Notes:
o

P -

QA Approval

Page 1 of 83-124170019-2
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Airgas Specialty Gases
CERTIFICATE OF ANALYSIS 175 Gt D
Part Allen, LA 70767
225388.0800
Grade of Product: EPA Protocol o5
WA, 3irgas. COm
Part Number: EO02NI9SE15A0612 Reference Number: 83-124191847-7A
Cylinder Number: XCO028560B Cylinder Volume: 144 Cu.Ft.
Laboratory: ASG - Port Allen - LA Cylinder Pressure: 2015 PSIG
Angzlysis Date: Oct 09, 2008 Valve Quilet: 350
Expiration Date: Oct 09, 2012

Certification performed In accordance with "EPA Traceability Protacol (Sept. 1997)" using the assay procedures listed. Analytical Methodetogy does not require correction for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use
of this calibration mixture. All concentrations are on a volumefvolume basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

. e ANALYTICAL RESULTS _
Coriponent - Requested Actuat Protocol  Total Relative
_ Concentraticn Coneentration Method Uncertainty
" CARBON MONOXIDE 200.0 PPM 852.0 PPM a1 +/- 1% NIST Traceable
' Balance

NITROGEN

TION STANDARDS

CALIB
Type LotID Cylinder No Concentration Expiration Date
NTRM 080604 cc255365 1002.4PPM CARBON MONOXIDE/NITROGEN Apr 15, 2012
ANALYTICAL EQUIPMENT
instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
FTIR2HCO FTIR Qct 01, 2009

Triad Data Available Upen Request
A S

QA Approval

Page 1 of 83-124181647-TA
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

mmuwmunswmrmmmmmt.mm oi
D0 Not Use ihie Standed # Prssure 5 546 Bwn 150 PSIG

MM . RoRumnis Noniars, 7o2w0 Goe, Coiias Caniin
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3RF

Alrgas Spesially Bases
1075 Cinclare Drive

CERTIFICATE OF ANALYSIS T
Grade of Product: EPA Protocol .o

Part Number: EO2NI99E15A3614 Reference Number: 83-124170019-3
Cylinder Number: CC259032 Cylinder Volume: 144 Cu.Ft.
L aboratory: ASG - Port Allen - LA Cylinder Pressure: 2015 PSIG
Analysis Date: Mar 24, 2009 Valve Outlet: 860
Expiration Date: Mar 24, 2011
AR -

Certification parformed in accordance with "EPA Traceability Pretocol (Sepl. 1997} using the assay procedures listad. Analytical Methodology does not require correclion for
analytical interferences. This cylinder has a telal analytical uncenainty as stated below wiin a confidence lavel of 95%. Thera are no significant impurities which affect the use
of this calibration mixture. Al concentrations are on a volume/volume basls unless otherwise noted.

Do Not Use This Cylinder below 150 psig.t.e. 1 Mega Pascal

L © ANALYTICAL RESULTS
Component . .- ... .. Requested - - Actual - Protocel Tota! Relatlve
o ' Concentration  Concentration Method Uncertainty
MTRICOXIDE =~ 250.0 PPM 250.4 PPM G +- 1% NIST Traceable
"NITROGEN. SR : Balance
Total oxides of nitrogen 253.0 PPM Far Reference Only
CALIBRATION STANDARDS
Type LotlD Cylinder No Concentration Expiration Date
NTRM 060603 CC206072 490PPM NITRIC OXIDE/NITROGEN : Jan 01, 2010
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle : Last Multipoint Calitbration
FTIRMNO FTIR Mar 04, 2008

Triad Data Available Upon Request

QA Approval

Page 1 of 83-124170018-3
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3RF

‘Alrgas Specialty Gases
1076 Cinglare Drive

CERTIFICATE OF ANALYSIS Rl 177
Grade of Product: EPA Protocol i g

Part Number: EO2NISSE15A0154 Reference Number: 83-124175924-2
Cylinder Number: CC156791 Cylinder Volume: 144 Cu.Ft.
Laboratory: - ASG - Port Allen - LA _ Cylinder Pressure: 2015 PSIG
Analysis Date: May 13, 2009 Vaive Outlet; 660 :
‘ Expiration Date: May 13, 2011 ,
e om——— o S—————— el

- .
Certification perforined in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. Analytical Methodology does not require carrection for

analytical interferences. This cylinder tas a<ctat analytical uncertainty as stated below with'a confldence teval of 95%. There are no significant impurities which affect the use
of /thfj calibration mixture. Al concentrations are on a velumeivolume basls urless otherwise noted.

Do Not Use This Cylindsr Below 150 psig.i.e. 1 Mega Pascal

- ANALYTICAL RESULTS

Component Réquested Actual Protocol ‘Total Relative
Concentration Concentration Method Uncertainty
SULFUR DIOXIDE 45,00 PPM 47.20 PPM G1 +/~ 1% NIST Traceahle

NITROGEN Balance

CALIBRATION STANDARDS

Type L-o{ D Cylinder No Concentration . Expiration Date
NTRM 060613 Co207437 45.91PPM SULFUR DIOXIDEMNITROGEN Sep 01, 2010
ANALYTICAL EQUIPMENT

| Inctrumentitale/Model Analytical Principle Last Multipoint Calibration
FTIRZLEO2 FIIR Apr 22, 2008

Triad Data Available Upwuest

Notes: /%

QA Approval

Page 1 of 83-124175924-2 -
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Airgas Specialty Gases
1075 Cinclare Drive
CERTIFICATE OF ANALYSIS o, AT
Grade of Product: EPA Protocol s
Part Number: E02NI39E15A0239 Reference Number; 33-1241806924
Cylinder Number: SGH112476BAL Cylinder Volume: 144 Cu.Ft.
Laboratory: ASG - Port Alien - LA Cylinder Pressure: 2015 PSIG
Analysis Date: Jun 22, 2069 Valve Outlet: 660

Expiration Date: Jun 22, 2011

.

o

Ceniificalion performed in accordance with "EPA Traceability Protocol {Sept. 1997)" using the assay proceduras listed. Analytical Methodalogy does not require correction for
analytical interferences, This cylinder has a lotal analylical uncerainly as stated below with a confidence level of 95%. There are no significant impurilies which affect the use
of this calibration mixture. All concenirations are on a volumelvolume basis unless otherwise noted.

Do Nat Use This Cylinder beiow 150 psig.i.e. 1 Mega Pascal

- g " -

RS st . AMALYTICALRESULTS
Component ’ © 7 Reguestad U TAgtoa 0 - Frol :
. Concentration Concentration Method
SULFUR DIOXIDE ' 90.00PPM -~ 6230PPM G1 4 1% NIST Traceabls

Balance:.'“ e e . oE :
CALIBRATION STAND:ARDS
Type Lot D Cylinder No Concentration Expiration Date
NTRM 08061314 CC207604 45.91PPM SULFUR DIOXIDE/MITROGEN Sep 01, 26170
ANALYTICAL EQUIPMENT
Instrument/Nake/Model Anzlyticai Principla Last Multipoint Calibration
FTIRLSO2 FTIR May 27, 2009

Triad Data Available Upon uest

N

QA Approval

Page t of 83-124180692-4
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

hirgas Specialty Gases
12722 5, Wentworth Avenue

CERTIFICATE OF ANALYSIS Crcgo 1. 008

1-773-185-3000

Grade of Product: EPA Protocol P 77376512

hitp:/fwiw.airgas.com
Part Number: E02AI99E15A0218 Reference Number:  54-124209501-1
Cylinder Number: CC162262 Cylinder Volume: 148 Cu.Ft.
|.aboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
Analysis Date: Mar 15, 2010 Vaive Outlet: 660
Expiration Date: Mar 15, 2012
et b5 — s

GCertification performed In accordance with "EPA Traceakility Protocol (Sept, 1997)" using the assay procedures iisted. Analytical Meiadoogy does not require correction far
analylical interferences. This cyiinder has a total analytical uncertainty as staled balow with a confidence level of 85%. There are no significant impurities which affect the use
of this calibration mixture, All concentralions are on @ volumefvolurme basis unless otherwise noted.

Da Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

v "~ ANALYTICALRESULTS ~
Gofaponent oot Reguested Actual = Protocel TotéfRelative
_ Concentration  Cuncestmfion - Msthad Uncartainty
NITROGEN DIOXIDE - . 100.0PPM " '98.38 PPM G +F- 1% NIST Traceable
Ao Balance B
CALIBRATION STANDARDS
Type Lotid . GylinderNo Concentration Expivation Date
GMISING2 1 CC278297 101.8FPM NITROGEN DIOXIDEANITROGEN Nov 25, 2011
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nirolet Magna FTIR Mar 01, 2070

Triad Data Available Upon Request

Notes: C\MJ, };é W

Approvecﬁr; Release

Page 1 of 54-124209501-1
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3RF

WESTEN
L\ WSO GTIONS APPENDIX I

RESPONSE TIME CHECKS
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

APPENDIX I

NO. 2 LIME KILN

K:¥03917 BOWATER008 CATAWBAWIS\REPORT\BOWATER CATAWBA APR 16 COMP REPORT.DOC

16 April 2010 9:30 a.m. Version
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03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

RUN DATA

Number 13
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Lime Kiln ‘ Calibration 1 Date: 30 Mar 2010
' 02 CO; NOx
Time my % mv % mv  ppm

11:08:06 254 62 216 185 5130 160
11:08:16 255 6.2 216 185 5104 159
11:08:26 254 62 216 185 4094 156
11:08:36 252 6.1 217 186 4971 155
11:08:46 254 6.2 216 185 5058 158
11:08:56 258 6.3 2156 185 5097 159
11:09:06 258 8.3 215 185 5076 158
11:09:16 254 6.2 216 1856 5012 156
gas on
11:09:26 254 6.2 218 187 5498 172
11:09:36 256 6.2 219 188 5636 176
11:09:46 259 6.3 218 187 5635 176
11:09:56 256 6.2 217 186 4835 151
11:10:06 258 6.3 218 18.7 7214 226
11:10:16 192 45 174 146 8217 257
11:10:26 66 1.2 38 1.8 8150 255
gas off
11:10:36 47 0.7 22 0.3 8129 254
11:10:46 45 0.7 19 0.0 8092 253
11:10:56 45 0.7 18 -0.1 8023 251
11:11:06 44 0.6 19 0.0 7913 248
11:11:16 39 0.5 19 0.0 6100 191
11:11:26 - 38 0.5 19 0.0 5621 175
11:11:36 124 2.7 75 5.3 56551 173
11:11:46 237 57 201 171 5581 174
11:11:56 252 6.1 212 182 5623 176
11:12:06 258 6.3 212 182 56595 175
11:12:16 256 6.2 212 18.2 5527 173
11:12:26 254 6.2 217 186 5497 172
11:12:36 254 6.2 219 188 5524 172
11:12:46 257 6.2 218 187 5591 175
gas on
11:12:56 262 64 217 186 5699 178
11:13:06 258 6.3 218 187 4553 142
11:13:16 244 59 220 1898 213
11:13:26 186 44 166 13.8 121
11:13:36 629 16.0 171 143 96
11:13:46 771 197 225 194 79
11:13:56 780 199 227 196 67
11:14:06 782 20.0 228 19.7 59
11:14:16 784 20.0 229 1938 55

NO == =W

Avgs 274 6.7 174 146 4867 15
-§m 19




03817.005.015
Nos. 1&2 CB, No. 21K, Nos. 2-3 RF

APPENDIX

NO. 3 RECOVERY FURNACE

K:\03917 BOWATERW08 CATAWBAWIS\REPORT\BOWATER CATAWBA APR 10 COMP REPORT.DOC
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RUN DATA

(3817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Number 13
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Ti 0: CO:2 CcO NO« SO:
ime o o ,
mv Yo my Yo mv  ppm mv  ppm mv  ppm
11:49:46 266 64 159 131 299 239 1934 57 141 09
11:49:56 265 6.4 157 13.0 276 217 1934 57 146 1.0
11:50:06 265 64 159 131 276 217 1928 57 143 0.9
11:50:16 266 64 159 131 263 205 1939 57 135 0.9
11:50:26 265 64 159 131 276 217 1976 58 129 0.8 9,4—5
11:50:36 258 62 161 133 302 242 1976 58 130 0.8 Yo
11:50:46 260 6.3 161 133 332 271 719 20 130 0.8
11:50:56 259 6.2 162 134 294 234 63 0 126 0.8
11:61:06 136 3.1 96 75 260 202 26 -1 121 07
11:51:16 215 5.1 56 4.0 92 41 22 -1 125 0.8
11:51:.26 397 9.7 120 9.7 63 13 23 -1 123 0.7
11:51:36 410 101 126 10.2 56 6 22 -1 118 0.7
11:51:46 412 101 126 10.2 55 5 21 -1 111 08
gas off
11:561.56 412 101 126 10.2 55 5 20 -1 13 06
11:52:06 413 102 128 104 55 5 20 -1 110 06
11:52:16 413 102 129 105 55 5 19 -1 109 06
11:62:26 413 102 129 105 55 5 18 -1 105 06
11:52:36 413 102 128 104 55 5 376 10 108 06
11:52:46 413 102 127 103 54 4 1559 46 112 0.6
11:52:56 398 98 128 104 56 6 1823 54 110 06
11:53.06 307 75 150 123 157 103 1899 56 16 0.7
11:53:16 277 6.7 158 131 238 181 1888 56 125 0.8
11:63:26 271 65 158 131 235 178 1866 55 124 0.8
11:63:36 270 65 161 133 233 176 1864 55 127 0.8
11:63.46 272 66 160 132 253 195 1890 56 130 0.8
- gas on
11:63:56 269 6.5 161 133 316 255 1927 57 123 07
11:54.06 266 6.4 162 134 346 284 1926 57 120 07
11:54:.16 269 65 163 135 310 250 962 27 122 07
11:54.26 268 65 163 135 239 182 1604 47 116 0.7
11:54:.36 326 79 153 126 251 193 3420 102 110 06
11:54.46 256 6.2 98 7.7 106 54 3958 118 110 0.6
11:54:56 35 0.6 24 1.1 68 18 3969 119 106 0.6
11:55:06 24 0.3 18 06 56 6 3978 119 100 05
gas off
11:56:16 23 0.3 18 0.6 56 6 3970 119 95 05
11:55:26 22 0.2 16 0.4 55 5 3971 119 98 05
11:565:36 22 0.2 16 0.4 55 5 3971 119 95 05
11:55:46 22 02 17 0.5 55 5 2594 77 92 04
11:55:56 22 0.2 16 0.4 55 5 3660 109 108 06
11:56:06 420 10.3 19 0.7 55 5 4050

L S SOLUTIONS R
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RUN DATA

03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Number 13
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
Time 0. CO2 CcO NOx _ S0O;
myv % my % mv ppm mv  ppm mv  ppm
11:66:16 218 5.2 16 0.4 55 5 3982 119 106 06
11:56:26 25 0.3 15 0.3 55 5 3947 118 98 05
11:56:36 - 23 0.3 16 0.4 55 5 3081 92 94 05
11:56:46 23 0.3 14 0.2 54 4 2031 60 100 05
11:56:56 112 25 48 3.3 80 29 1900 56 110 06
11:57:06 240 58 135 110 318 257 1875 55 112 086
11:57:16 269 6.5 154 127 434 369 1886 55 106 086 __Aec®d
11:567:.26 276 6.7 156 129 374 311 1906 56 98 05 of
11:57:36 274 66 159 131 332 271 1902 56 98 05 -
11:567:46 273 6.6 161 13.3 418 353 1914 56 108 06
11:67:56 274 66 160 13.2 450 384 1937 57 110 06
11:568:06 270 65 159 131 360 298 1369 40 200 15
11:58:16 274 66 160 132 378 315 30 -1 1965 191
11:58:26 235 56 147 121 405 341 12 -1 3900 384
11:68:36 37 0.6 24 1.1 200 144 3 -2 4657 459
11.58:46 25 0.3 16 0.4 59 9 2 -2 4881 48.2
11:58:56 24 0.3 14 0.2 56 6 3 -2 4935 487
11:59:06 24 0.3 16 0.4 56 6 906 26 4662 46.0
gas off
11:59:16 17 0.1 15 0.3 55 5 1965 58 2521 246
11:59:26 102 2.3 50 3.4 69 19 1897 56 838 7.9
11:59:36 255 6.1 157 13.0 346 284 1905 56 285 24
11:59:.46 268 65 160 132 400 336 1860 55 146 1.0
11:59:56 272 66 160 132 372 309 1788 52 109 08
12:00:06 276 67 160 132 335 274 1933 57 106 06
12:00:16 291 71 150 123 377 314 19802 56 112 06
12:00:26 262 6.3 149 123 434 369 1923 57 115 0.7
gas on

12:00:36 263 6.3 157 13.0 448 382 1928 57 113 06
12:00:.46 266 64 159 131 465 398 1930 57 - 112 08
12:00:56 271 6.5 155 128 347 285 2348 69 114 0.7
12:.01:.06 271 65 156 129 277 218 3143 94 110 06
12:.01:16 228 55 146 120 289 230 202 4 100 05
12:01:26 50 0.9 36 22 167 113 34 -1 98 05
12:01:36 24 0.3 17 0.5 287 228 21 -1 90 04
12:01:46 22 0.2 15 0.3 486 418 17 -1 90 04
12:01:56 21 0.2 15 0.3 496 428 16 -1 92 04
12:02:06 21 0.2 14 0.2 497 429 14 -1 95 05 os
12:02:16 20 0.2 12 0.0 497 429 12 -1 93 04 %
12:02:26 20 0.2 12 0.0 496 428 12 -1 88 04 -
12:02:36 21 0.2 13 0.1 497 429 11 -1 85 04
12:02:46 21 0.2 13 0.1 498 430 9

-g SOLUTIONS
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03817.005.015

RUN DATA Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Number 13
Client: Bowater Project Number: 03917.008.015
Location: Catawba, SC Operator: T. Simpkins
Source: No. 3 Recovery Calibration 1 Date: 7 Apr 2010
CO2 CO NOx SO2

Time

mv % mv % mv ppm mv  ppm mv  ppm

12:02:56 21 0.2 13 0.1 498 430 10 -1 92 04
12:03:06 21 0.2 14 0.2 498 430 435 11 87 04
12:03:16 22 0.2 16 0.4 499 431 1617 47 86 04
12:03:26 74 15 31 1.7 495 427 1850 54 - 91 04
12:03:36 214 51 122 9.8 470 403 1922 57 92 04
Avgs 199 4.7 98 7.7 251 193 1538 45 440 3.9

IMVESTL N e
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APPENDIX I

PERMEATION DEVICE CERTIFICATES
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APPENDIX J
PROCESS OPERATING/PRODUCTION DATA
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03817.005.015
0s. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Do

No, 1 Combination Boiler

Process Bata
Comblnation Boiler No. 1 :
Start Time 04101710 10:23 AM |
End Time 0470110 11:27 AM |
% opacity Steam Load Bark il Gas TOF !
RUNNO. 1 % mpph ph gpm mefh tph |
26AM48.py 26642 py  olbf npv  26lc143.pv  26fcl44py  13sc00t.pv i
01-Apr-1010:23:00 152 2743 331 128 0.0 i3 ;
0f-Apr-10 10:22:00 136 285.7 34.0 12.8 0.0 1.3
0f-Apr-10 13:35:00 144 288.8 35.4 123 0.0 1.3
01-Apr-10 10:41:00 17.1 2856 35.1 12.3 0.0 13
1-Apr-10 10:47:00 16.5 2654 326 11.4 0.0 13
01-Apr-10 10:53:00 18.4 2587 331 10.5 0.0 1.3
01-Apr-10 10:59:00 18.1 2546 32.4 10.5 0.0 13
01-Apr-10 11:05:.00  16.2 2792 36.5 10.6 00 1.3
01-Apr-10 £1:11:00 188 2666 346 107 00 13
O1-Apr-1011:47:00 16.0 272 347 13 00 13
Average 16 273 341 11.5 0 13
biufhr % of heat input
Bark 341 TPH 4350 Btu/lb 207,018,371 0Tt L%l e
Oil 115 GPM 148000 biu / gal 102,438,593 0.24 /
Gas 0 MCFH 1031 btu/cf D 0.00 220l
TOF 0.7 tph 186G0 btu f1b 20,849,571 0.05 ‘
420,308,534 total heat input 107% Si> g
Stant Tima 04/31A0 12118 PM o
End Tima 04/3110 01:47 PM N
% opacity Steam Load Bark Ol Gas TOF
RUN KO, 2 % mpph tph gpm mch tph
cer195b.py ccM10.pv  c1bf_npv cfc117.pv cfc127.pv  13s5c001.pv
01-Apr-10 12:18:00 94 2596 314 129 O 13
01-Apr-10 12:24:00 10.1 277.5 3le 141 0 1.3
01-Apr-10 12:30:00 g6 265.8 326 12.4 [+ 13
01-Apr-10 12:36:00 86 278.3 333 138 4] 1.3
01-Apr-10 12:42:00 9.0 2682 3.0 138 [+ 13
Ot-Apr-10 12:48:00 89 26855 306 139 Q 1.3
O1-Apr-10 12:54:00 89 2728 31,7 13.8 Q 1.3
M-Apr-10 13:00:00 87 2745 322 13.8 0 1.3
M-Apr-10 13:06:00 7.2 264.2 304 138 0 13
01-Apr-10 13:12:00 66 257.6 294 3.8 0 1.3
01-Apr-10 131800 538 263.0 30.1 3.8 0 1.3
Averaga 8 267.9 313 13.6 0 1.3 /
btwhr % of heat input &g CP
Bark 31.3 TPH 4350 bhu /b 272,576,475 0.66 /
Qi 136 GPM 148000 biu / gal 121,096,589 0.20 uég
Gas 0 MCFH 1031 btu fef 0 0.00
TDF &7 tph 15500 btu /b 20,838,214 0.05 '3 /
414,511,377 total heat input 106% 5 l
Start Time 0410113 03:05 PM q Si Lt /
End Time 04/0110 04:05 PM
% opacity Steam Load Bark Qil Gas TDF
RUNNO. 3 % mpph teh gpm mefh tph
car196bpy ccf10pvy  cibf_npv cfe117.pv cfe127.pv  13sc001.pv
01-Apr-10 15:05:00 8.2 251.02 314 113 0 13
01-Apr-10 15:11:00 87 261.51 327 116 0 13
01-Apr-10 15:17:00 100 271.98 351 1.2 0 1.3
01-Apr-10 15:23:00 138 265.94 343 1.2 0 1.3
01-Apr-1015:26:00  14.5 258.99 338 1.4 0 1.3
01-Apr-10 15:36:00 11,7 255.78 30.2 13,6 0 1.3
0t-Apr-10 15:41:00 149 26551 311 13.7 0 1.3
O1-Apr-10 15:47:00 146 26360 31.0 13.7 0 1.3
01-Apr-10 15:53:00 118 262.29 304 13.7 1} 1.3
01-Apr-10 15:58:.00 7.7 260,36 299 137 o 1.3
Average " 261.7 320 2.5 0 1.3 /
btumr % of haat input bsz%
Bark 32.0 TPH 4350 btu /b 278,077,223 068
oil 125 GPM 148000 blu / gal 111,125,637 0.7 \ v
Gas 0.0 MCFH 1081 biu/cf 0 00 9 4%
TOF 0.7 iph 15500 biuflh 20,861,445 005
410,064,304 fotat heat input 105% g S e

TOF s for Both No. 1 and No, 2 Combinaticn Boilers.

qG?Jf
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Combination Boller No. 2

Start Time
End Time

RUN NO. 1

08-Apr10 11:45:00
08-Apr-10 11:51:00
08-Apr-14 11:57:00
06-Apr-10 12:63:00
06-Apr=10 12:09:00
06-Apr-10 12:15:00
06-Apr-10 12:21:00
06-Apr-10 12:27:00
06-Apr-10 12:33:00
06-Apr-10 12:38:00

Average

Bark
Qil

Gas
TDF

Start Time
End Time

RUNNOG.2

06-Apr-10 13:41:00
06-Apr-10 13:47:00
08-Apr-10 13:53:00
08-Apr-10 13:59:00
06-Apr-10 14:05:00
06-Apr-10 14:11:00
06-Apr-10 14:17:00
06-Apr-10 14:23:00
08-Apr-10 14;28:00
0B6-Apr-t0 14:35:00

Average

Bark
il

Gas
TDF

Start Time
End Time

RUNNO. 3

06-Apr-10 15:27:00
06-Apr-1Q 15:33:00
0&-Apr-10 15:39:00
08-Apr-10 15:45:00
08-Apr-10 15:51:00
06-Apr-10 15:57:00
06-Apr-10 16:03:00
06-Apr-10 16:09:00
06-Apr-10 16:15:00
05-Apr-10 16:21:00

Average

Bark
Qit

Gas
TOF

Q4/06/10 11:45 AM

04/06/10 12:45 PM
% opacity Steam Load
% mpph
37ai293b.p 37¢f278.pv
182 3204
1941 329.5
14.0 334.1
16.0 333.8
17.0 329.7
247 353.2
13.3 338.6
211 336.5
1741 333.2
15.2 3333
18 336.2
41.0 TPH
27 GPM
0.0 MCFH
0.7 iph

04/06/10 01;41 PM
04/06/10 02:44 PM

% opacity Steam Load

% mpph
37ai203b.p 37cf278.pv
18.4 377.0
1341 370.0
12.4 3819
104 3576
124 358.1
2.7 3484
10.2 3486
12.0 3492
16.3 3528
127 348.7
13 3667
41.9 TPH
28 GPM
0.0 MCFH
0.7 tph
04/06/10 03:27 PM
0406110 04:27 PM
% opacity Steam Load
% mpph
372i293b.p I7ci278.pv
12.0 3592
15.5 366.8
5.8 3531
14.9 667
105 367.0
114 363.3
%1 358.6
17.8 375.2
26.1 380.5
12.8 362.9
14 365.6
428 TPH
2F BPM
0.0 MCFH
0.7 tph

Bark ol
tph gpm
e2bf.pv  37fc2B0.pv
38.1 26.6
30.0 27.2
a1 26.6
413 25.9
423 26.5
435 26.4
42.0 26.4
.5 265
40.8 26.6
40.8 26.6
410 27
4350 btu/lb
148000 biu/ gal
1031 biu /f of

15500 biu/Ib

Bark Qil
tph apm
c2bf.pv  37fc2BO.pv
4.7 28.0
4268 276
42,6 27.7
427 27.7
427 27.7
41.7 277
416 28.0
41.4 28.0
415 28.1
40.7 28.0
41.9 28
4350 biu/lb
148000 btu / gal
1031 btu/cf
15500 bte /b
Bark Oil
toh gpm
c2bfpy  37f6280.pv
42.5 276
42.2 217
42,3 217
42 4 2786
427 27.2
42.9 27.1
42.8 276
42.2 27.7
424 27.5
43.3 26.9
426 27
4350 btu /b
148000 btu / gal
1031 btu ! of

15500 btu/ b

No, 2 Combination Boiler

Procass Data
Gas TOF
mefh tph
37fc281.pv  13sc009.pv
13
0.0 i3
0.0 13
0.0 1.3
0.0 1.3
0.0 13
0.0 1.3
0.0 1.3
0.0 1.3
0.0 1.3
0.0 1.3
btuthr % of heat input
356,808,127 058 .-
235,463,675 0.38
a 0.00
20,853,851 0.03
613,226,652 total haat input q % 145%
Gas TODF
mef tph
37fe281.pv 13sc0i.py
0.0 1.3
0.0 13
0.0 1.3
0.0 1.3
0.0 13
0.0 13
0.0 13
0.0 i3
0.0 .3
0.0 1.3
09 1.3
biuwhr % of heat input
364,764,504 0.58
247,370,627 0.39
a 0.00
20,863,363 0.03
632,998,395 total heat input 151%
{feo
Gas TDF
mcfh tph
I7fc281.pv  13sc001.py
0.0 12
0.0 1.3
0.0 13
0.0 13
0.0 13
0.0 1.3
0.0 13
00 1,3
0.0 Q0.9
0.9 13
0.0 1.3
btwfhr % of heat input
370,428,121 0.68
243,971,679 0.38
0 0.00
20,241,628 0.03
634,641,428 total heat input 151%

03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3RF
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30-Mar-10 11:45:00
30-Mar-10 11:51:00
30-Mar-10 11:57:00
30-Mar-10 12:03:00
30-Mar-10 12:09:00
30-Mar-10 12:15:00

30-Mar-10 12:21:00 -

30-Mar-10 12:27:00
30-Mar-10 12:33:00
30-Mar-10 12:39:00
30-Mar-10 12:45:00
30-Mar-10 12:51:00
30-Mar-10 12:57:00
30-Mar-10 13:03:00
30-Mar-10 13:09:00
30-Mar-10 13:15:00
30-Mar-10 13:21:00
30-Mar-10 13:27:00
30-Mar-10 13:33:00
..30-Mar-10 13:39:00
30-Mar-10 13:45.00
30-Mar-10 13:51:00
30-Mar-10 13:57.00
30-Mar-10 14:03:00
30-Mar-10 14:09:00
30-Mar-10 14:15:00
30-Mar-10 14:21:00
30-Mar-10 14:27:00
.30-Mar-10 14:33:00
30-Mar-10 14:32:00
30-Mar-10 14:45:00
30-Mar-10 14:51:00
30-Mar-10 14:57:00
30-Mar-10 15:03:00
30-Mar-10 16:02:00
30-Mar-10 156:15:00
30-Mar-10 15:21:00
30-Mar-10 15:27:00
30-Mar-10 15:33:00
30-Mar-10 15:32:00
30-Mar-10 15:45:00
30-Mar-10 15:51:00
30-Mar-10 15:57:00

East Pre-Coat Filter

gpm mud
27fc295a.pv

145
148
145
145
145
145
145
145
145
144
144
145
145
145
145
144
145
145
145
146
146
146
145
145
146
145
145
145
148
145
145
145
146
146
145
145
145
145
145
145
145
148
145

solids %
27dc296a.pv

1.259
1.258
1.262
1.263
1.259
1.257
1.257
1.258
1.259
1.260
1.260
1.259
1.261
1.260
1.260
1.260
1.260
1.260
1.259
1.260
1.259
1.260
1.260
1.259
1.259
1.258
1.261
1.259
1.260
1.260
1.259
1.259
1.257
1.260
1.259
1.258
1.261
1.260
1.262
1.262
1.263
1.261
1.260

Bowater Incorporated
No. 2 Lime Kiln
Process Data

West Pre-Coat Filter
gpm mud solids %
27fc2g5h.pv 27dc296b.pv

136 1.280
134 1.260
134 1.261
136 1.260
136 1.259
135 1.259
135 1.259
135 1.259
136 1.260
134 1.260
135 1.260
135 1.260
136 1.260
136 1.260
135 1.260
135 1.260
135 1.260
134 1.260
134 1.261
134 1.261
136 1.280
135 1.259
136 1.259
135 1.260
135 1.260
134 1.260
134 1.261
135 1.260
1386 1.260
135 1.260
135 1.260
135 1.259
135 1.260
135 1.261
134 1.260
135 1.259
135 1.260
136 1.259
135 1.261
137 1.260
135 1.260
1386 1.261
135 1.261

Natural Gas
KCFH
27fch76.pv

Qil
Gallons
27fch84.pv

[cNeNoNoNoNoRoNololaololoRoleNeNelNaNalalolololololoRoRNoReRololoeoololololololollo e

Instantaneous
Opacity
%
27ai520i.pv

[N R NN NoReRoNo R RoRoRoNo R o loNoRoRoReRoRoNoNoRNo R R R Lo RN RO R RS RN I RS R R

03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Calculated
Lime Production

tpd CaCO
27tpd03.pv

390
387
392
393
396
389
388
386
384
386
386
391
393
394
392
3™
389
393
393
390
396
389
392
389
390
395
391
393
390
394
391
393
385
393
394
393
393
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07-Apr-10 14:10:00
07-Apr-10 14:16:00
07-Apr-10 14:22:00
07-Apr-10 14:28:00
07-Apr-10 14:34:00
07-Apr-10 14:40:00
07-Apr-10 14:46.:00
07-Apr-10 14:52:00
07-Apr-10 14:58:00
07-Apr-10 15:04:00
Q7-Apr-10 15:10:00
07-Apr-10 15:16:00
07-Apr-10 15:22:00
07-Apr-10 15;28:00
07-Apr-10 15:34:00
07-Apr-10 15:40:00
07-Apr-10 15:46:00
07-Apr-10 15:52:00
07-Apr-10 15:58:00
07-Apr-10 16:04:00
07-Apr-10 16:10:00
07-Apr-10 16:16:00
07-Apr-10 16:22:00
07-Apr-10 16:28:00
07-Apr-10 16:34:00
07-Apr-10 16:40:00
07-Apr-10 16:46:00
07-Apr-10 16:52:00
07-Apr-10 16:58:00
07-Apr-10 17:04:00
07-Apr-10 17:10:00
07-Apr-10 17:16:00
07-Apr-10 17:22:00
07-Apr-10 17:28:00
07-Apr-10 17:34:00
07-Apr-10 17:40:00
07-Apr-10 17:46:00
07-Apr-10 17:52:00
07-Apr-10 17:58:00
07-Apr-10 18:04:00
07-Apr-10 18:10:00
07-Apr-10 18:16:00
07-Apr-10 18:22:00

AVERAGE

Steam Load
MPPH
51fi317a.pv

525
529
532
541

532
533
528
514
519
521

528
518
538
535
552
522
526
516
515
537
551

550
536
530
524
517
521

535
538
532
530
531

525
523
521

519
517
517
510
531

556
552
525

529

Opacity
%
5tai321a.pv

NNNOONNANANRO NN NANANNALAAADOANNDDDDO N~ D~ ~J~J 000~

-]

No. 3 Recovery Boiler
Process Data

Black Liquor
GPM
511i308.pv

353
369
358
358
358
389
361
361
361
361
361
362
361
361
361
361
361
361
361
362
361
362
361
362
362
381
362
361
359
360
360
360
360
359
358
358
358
358
369
359
360
360
362

360

Liguor Solids
%
51di307a.pv

67
67
67
67
67
67
67
67
87
67
67
67
67
67
67
67
67
67
67
67
67
67
67
68
68
67
63
68
68
67
68
68
68
68
68
68
68
68
68
68
68
68
68

67

# BLS/Hr

155,928
155,958
155,834
155,993
155,950
156,052
156,933
157,192
157,095
157,107
157,320
157,446
157,244
157,086
157,074
157,018
157,116
157,157
157,351
157,316
157,376
157,454
157,239
157,492
157 467
157,328
157,474
157,368
158,535
156,581
157,019
156,808
156,729
156,574
156,224
156,011
156,087
156,091
156,368
156,342
156,931
157,164
157,699

156,829

03817.005.015
Nos. 1&2 CB, No. 2 LK, Nos. 2-3 RF

Equv. Pulp Prod

MMibs BLS/day

3.74
3.74
374
3.74
3.74
3.75
3.77
3.77
3.77
3.77
3.78
3.78
3.77
3.77
3.77
3.77
3.77
3.77
3.78
3.78
3.78
3.78
3.77
3.78
3.78
3.78
3.78
3.78
3.76
3.76
3.77
3.76
3.76
3.76
3.75
3.74
3.75
3.75
3.75
3.75
3.77
3.77
3.78

3.76

ADTP/hr

48
48
48
49
48
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
48
49
49
49
49
49
49
49
49
49
49
49
49
49
49

49
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